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TRANSMITTING 


The  report  of  the  commanding  officer  at  Watertown  Arsenal^  Massachu- 
setUj  of  the  tests  of  metals  and  other  materials  for  industrial  purposes 
made  during  the  fiscal  year  ended  June  30, 1894. 


Wab  Department, 
Washington^  I).  C,  Beceinher  5, 1894. 
Sir:  I  have  the  honor  to  transmit  herewith  the  report  of  the  com- 
mauding  officer  at  Watertown  Arsenal,  Massachusetts,  dated  October 
6, 1894,  of  the  tests  of  materials  made  at  that  arsenal  durlDg  the  fiscal 
year  ended  June  30, 1894,  which  report  was  submitted  to  this  Depart- 
ment by  the  Chief  of  Ordnance  of  the  Army  and  is  transmitted  to  Con- 
gress in  accoiUance  lyith  the  requirements  of  existing  law. 
Very  respectfully, 

Daniel  S.  Lamont, 

Secretary  of  War. 
The  Speaker  op  the  House  of  Ebpresentatives. 


Watertown  Arsenal, 
Watertown,  Mass.,  October  6, 1894. 
Bib:  I  have  the  honor  to  submit  herewith  the  following  report  of 
tests  of  materials  made  at  this  arsenal  during  the  fiscal  year  ending 
June  30, 1894,  in  compliance  with  the  requirements  of  law. 

The  total  number  of  specimens  tested  during  the  year  was  2,159, 
classified  as  follows : 

Gon  specimens 313 

For  Ch^ance  Department 145 

For  other  Government  departments 142 

Inveetigative  tests 954 

Tests  for  private  parties 606 

Total 2,159 

The  receipts  and  expenditures  were  as  follows: 

Amonnt  appropriated  for  testing  machine  and  testing  work $10, 000. 00 

Received  daring  the  year  from  private  parties 1, 396. 11 

Total  received 11,396.11 

Amoont  expended  for  service  and  labor 9, 197. 67 

Amount  expended  for  light,  power  and  tools,  implements,  and  materials 
forteets *. 2,198.44 

Total  expended ^ 11, 896.  U 
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Public  tests  duriBg  the  year  have  included  material  representing  the 
steel  forgings  for  8, 10,  and  12  inch  B.  L.  rifles,  cast  iron  for  the  bodies 
of  12-inch  B.  L.  rifled  mortars,  steel  for  small  arms,  st^el  and  iron  cast- 
ings for  carriage  work,  and  cast-iron  projectile  metal,  together  with 
brass  and  bronze  castings  and  other  miscellaneous  tests. 

This  material  represents  work  in  current  fabrication  in  the  Depart- 
ment. 

Chain  cable,  shackles,  and  swivels  were  tested  for  the  United  States 
light-house  inspectors,  and  shot  lines  for  the  United  States  Life-Saving 
Service. 

Proof  stresses  were  applied  to  tackle  blocks  of  unusual  capacity  for 
the  Bureau  of  Yards  and  Docks^  United  States  Navy. 

These  tests,  for  the  most  part,  have  been  made  to  ascertain  whether 
the  material  possessed  the  physical  properties  requisite  for  acceptance 
and  use,  although  the  tests  of  the  cast  irons  from  the  Watertown 
Arsenal  Foundry  have  assumed  more  of  an  investigative  character,  from 
the  fact  that  the  mechanical  tests  are  accompanied  by  a  statement  of 
furnace  charges  and  with  full  chemical  analyses  of  the  test  pieces  rep- 
resenting the  castings. 

Tests  for  private  parties  have  been  made  according  to  law,  which 
places  the  testing  machine  at  the  disposal  of  any  citizen  of  the  United 
States  upon  payment  of  the  cost  of  making  the  tests.  A  list  of  the 
parties  who  have  had  tests  made  during  the  past  fiscal  year  is  appended 
to  this  report. 

The  results  of  tests  made  for  private  parties  are  not  published.  They 
belong  to  those  who  defray  the  cost  of  testing. 

The  investigative  tests  of  the  present  rei)ort  represent  many  features 
of  unusual  interest. 

HYDROSTATIC  TEST  OF  8-lNCH  TUBE  SECTION. 

The  series  of  tests  by  hydrostatic  pressure  of  an  8-inch  tube  section, 
upon  which  some  results  were  presented  in  the  last  annual  report,  have, 
so  far  as  the  main  series  is  concerned,  been  completed,  and  are  included 
herein. 

The  investigation  has  comprised  tests  with  interior  and  exterior  pres- 
sures taken  singly  and  together;  also  the  same  pressures  combined 
with  longitudinal  stresses  of  tension  and  of  compression. 

Diametrical  and  longitudinal  strains  were  measured  when  the  radial 
pressures  were  apx)lied  singly  or  in  combination  with  a  longitudinal 
stress. 

When  interior  and  exterior  pressures  were  applied  at  the  same  time 
longitudinal  strains  only  were  measured,  the  cylindrical  surfaces  neces- 
sarily being  inaccessible. 

The  combtnations  of  pressures  met  many  of  the  conditions  present 
in  a  gun,  and  this  experimental  demonstration  of  the  action  of  the 
metal  under  such  analogous  conditions  gives  great  importance  to  the 
results. 

It  is  not  the  least  gratifying  feature  of  these  tests  to  observe  the 
close  harmony  existing  between  these  experimental  and  the  predicted 
results  which  were  based  on  the  formulae  for  gun  construction  adopted 
by  the  Ordnance  Department,  United  States  Army. 

The  ratio  of  longitudinal  to  diametrical  strains,  announced  in  the 
report  of  1893  to  be  ^-^  when  interior  pressures  were  employed  and 
from  observations  on  a  rectangular  bar  under  direct  tensile  stress,  is 
closely  confirmed  in  the  present  tests  b^  exterior  pressure,  where  the 
ratio  found  is  f:Vii. 
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Advantage  will  be  taken  of  the  facilities  afforded  by  the  apparatus 
which  was  made  in  carrying  out  the  main  series  of  tests  to  add  further 
data  to  the  subject  by  supplementary  tests  on  pressures  exceeding  the 
elastic  limit  of  the  metal,  and  by  means  of  drilled  pockets  carrying 
pins  reaching  different  depths  from  the  surface  of  the  tube  ascertain 
the  diametrical  strains  at  different  parts  of  the  thickness  of  the  tube. 

Some  further  work  remains  to  be  done  with  the  tube  subjected  to 
combined  radial  and  longitudinal  stresses,  as  the  results  in  some 
instances  show  a  variance  between  the  observed  data  and  the  algebraic 
sum  of  the  strains  developed  by  the  component  stresses  when  not  in 
combination. 

EAILEOAD-TRACK  EXPERIMENTS. 

A  series  of  twelve  diagrams  illustrate  the  results  of  some  experi- 
ments on  the  behavior  of  rails  under  actual  conditions  of  service. 

Two  weights  of  rails  were  experimented  with,  a  66-pound  and  a  76- 
ponnd  section.  They  rested  on  oak  ties  in  each  case,  but  two  kinds  of 
ballast  were  used — gravel  and  cinder. 

The  depressions  of  the  rails  were  observed  under  locomotives  of  dif- 
ferent types  and  different  weights. 

Observations  were  also  made  on  the  depression  of  the  roadbed  in 
the  vicinity  of  the  locomotive,  as  it  was  found  that  not  only  were  the 
rails  depressed  under  the  weight  of  the  locomotive,  but  there  was  a  sen- 
sible depression  of  the  roadbed  under  and  for  some  distance  on  each 
side  of  so  great  a  weight. 

The  character  of  the  ballast  exerts  a  decided  influence  on  the  total 
depression  of  the  rails. 

Profiles  show  how  differently  the  rails  are  depressed  under  engines  of 
different  wheel  bases,  and  the  modifications  in  curves  due  to  the  weights 
on  the  leading  truck  wheel  and  tender  wheels  over  the  class  of  switch- 
ing engines  in  which  the  entire  weight  is  carried  on  the  driving  wheels. 

Jhe  fiber  stresses  were  ascertained  by  measuring  the  strains  developed 
in  the  bases  of  the  rails,  and  stresses  reaching  13,810  pounds  per  square 
inch  were  found  with  the  track  in  normal  condition,  while  removing  the 
tie  increased  the  fiber  stress  at  that  point  to  16,430  pounds  per  square 
inch. 

Advance  wave  determinations  were  made  showing  the  elevation  of 
the  rail  before  the  locomotive. 

Much  intei'cst  centers  on  these  practical  tests,  which  are  carried  on 
for  the  purpose  of  ascertaining  the  behavior  of  material  in  service  in 
Bituations  where  synthetical  d^uctions  are  difficult  and  uncertain  from 
the  number  of  unknown  functions  present. 

So  little  is  known  of  the  action  of  the  roadbed  and  ties  that  a  determi- 
nation of  the  fiber  stresses  in  rails  necessarily  becomes  the  subject  of 
experimental  inquiry. 

These  results  should  assist  in  the  drawing  up  of  suitable  specifica- 
tions for  the  material  of  rails. 

The  large  number  of  laboratory  experiments  become  of  greater  value 
and  their  application  more  satisfactory  when  supplemented  by  these 
direct  inquiries.  In  fact,  it  is  believed  that  tests  having  for  their  object 
practical  determinations  of  strains  in  existing  structures  would  gen- 
erally supply  important  data,  and  it  is  intended  to  give  considerable 
prominence  to  these  lines  of  investigation. 
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BUILDINa  MATERIAL. 

During  the  past  fiscal  year  samples  of  building  material  have  been 
collected  from  many  different  States.  The  tests  of  some  of  this  material 
are  reported  herein,  and  other  tests  will  be  made  during  the  current 
year. 

It  is  intended  in  this  series  to  include'representatiye  material  from  all 
parts  of  the  country,  that  the  constructive  value  of  the  building  material 
resources  shall  be  fully  illustrated. 

The  tests  with  stones,  brick,  and  clay  products  in  general  will  not  only 
include  the  ordinary  compression  tests  of  the  material,  but  will  be  greatly 
extended  so  as  to  determine  many  physical  properties  rarely  developed 
by  experimental  investigation— properties  believed  to  play  important 
parts  in  the  durability  of  the  material  and  its  general  behavior  under 
different  circumstances. 

In  the  present  report  will  be  found  many  observations  on  the  elastic 
properties  of  stones  from  whence  may  be  seen  how  unlike  stones  are  in 
respect  to  their  degree  of  compressibility. 

Stones  of  extreme  softness  stand  to  those  of  extreme  rigidity  in  about 
the  ratio  of  1  to  7. 

The  differences  in  structure  are  further  shown  by  observations  on  the 
ratio  of  lateral  expansion  to  longitudinal  compression  of  the  material. 
The  values  found  range  between  ^  and  -i\. 

The  coefficients  of  expansion  were  determined  with  the  stones  in 
water  baths  covering  a  range  of  temperature  from  about  freezing  to 
boiling  water. 

The  swelling  of  some  stones  immersed  in  water  was  noted,  and  a 
similar  effect  on  other  stones  due  to  exposure  to  higher  temperatures 
was  also  observed. 

Sandstones  generally  swell  most  ux>on  exposure  to  moisture,  and 
the  marbles  acquire  the  greatest  permanent  sets  due  to  elevation  of 
temperature. 

It  can  not  yet /be  said  that  marbles  as  a  class  of  stones  develop  larger 
permanent  sets  than  dolomites,  yet  so  far  as  our  present  experiments 
extend  such  is  the  case,  the  maximum  temperatures  not  greatly  exceed- 
ing 400°  F.  in  the  experiments  referred  to. 

Strangely  enough,  while  exposure  to  higher  temperatures  increases 
the  permanent  sets  of  many  stones,  a  sandstone  from  the  State  of  Ore- 
gon was  experimented  with  in  which  the  permanent  swelling  of  the' 
water  baths  was  very  sensibly  decreased  upon  heating  to  a  tempera- 
ture of  410°  F.  in  a  dry  atmosphere. 

The  remarkable  loss  of  strength  of  some  sandstones  when  wet,  but 
from  which  they  again  recover  when  dry,  has  been  observed.  An 
extreme  instance  of  this  kind  showed  the  wet  stone  to  sustain  only 
about  one-fifth  the  dry  crushing  strength. 

Questions  pertaining  to  the  fire-resisting  properties  of  stones  will  be 
investigated. 

The  effects  of  rapid  and  slow  heating,  with  observations  on  the 
changes  in  dimensions,  both  temporary  and  permanent,  and  whether 
there  is  impairment  of  elastic  properties  and  compressive  strength  when 
subsequently  cooled,  is  one  line  of  inquiry  suggested.  This  method  of 
investigating  the  effects  of  heat  seems  to  promise  tangible  results. 

Chemical  analyses  have  been  made  of  samples  of  the  pulverized 
material  giving  the  average  composition  of  the  rock.  These  results 
will  be  supplemented  by  treatment  of  samples  of  the  rock  in  their  orig- 
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inal  condition  as  quarried  to  the  action  of  solvents,  which  may  aid  in 
explaining  the  x)henomena  of  the  mechanical  tests. 

The  lines  of  investigation  for  this  class  of  material  have  by  no  means 
been  exhausted,  and  it  is  believed  a  comparison  of  building  stones  of  well- 
established  durability  under  conditions  of  weather  and  loads  wjth 
stones  known  on  the  other  hand  to  be  deficient  in  this  respect  will 
enable  us  to  identify  what  characteristics  are  favorable  or  what  unfa- 
vorable in  building  material. 

At  the  close  of  the  World's  Columbian  Exposition  samples  of  build- 
ing material  which  had  been  on  exhibit  by  the  different  States  were 
forwarded  to  this  arsenal  and  were  tested,  and  these  results  are 
included  in  this  report. 

MUSIC  WIRE. 

Some  music-wire  samples  were  also  obtained  for  testing  fipom  exhib- 
ited material  at  the  Exposition. 

Complete  tests  of  elastic  properties  and  tensile  strength  were  made, 
with  coiling,  swaging,  and  eyeing  tests. 

It  appears  from  the  reports  of  earlier  tests  on  this  kind  of  wire  that 
a  great  advance  in  tensile  strength  has  been  made  in  wires  of  recent 
manufacture. 

The  maximum  strength  found,  one  of  the  smallest  sized  wires,  No. 
12  music- wire  gauge,  was  462,870  pounds  per  square  inch.  The  actual 
diameter  of  this  wire  was  0.0284  inch. 

The  elongations  and  permanent  sets  were  measured  on  wires  of  each 
size  from  No.  12  to  27  music- wire  gauge  by  a  micrometer  attached  to 
the  specimen  by  forked  clips,  which  enabled  the  measurements  to  be 
taken  without  injury  to  the  wire  at  the  points  of  contact  with  the 
instrument. 

Tests  of  specimens  prepared  with  eyed  ends,  as  generally  used  in 
pianofortes,  were  made. 

The  behavior  of  these  specimens  was  very  erratic  and  the  loss  in 
strength  considerable.  This  was  the  case  both  with  samples  which  had 
been  eyed  by  the  manufacturers  of  the  wire,  and  those  specimens  which 
were  eyed  by  a  prominent  firm  of  piano  string  makers. 

The  manner  of  fracture,  an  oblique  shearing  surface,  indicated  injury 
had  been  done  the  wire  by  the  torsional  set  given  the  parts  twisted 
together  to  form  the  eye. 

Some  eyes  were  formed  at  this  arsenal  which  were  made  by  twisting 
the  parts  of  the  wire  together  without  the  torsional  set,  as  described  in 
remarks  accompanying  the  details  of  the  t^sts. 

Better  results  were  obtained  with  these  improved  eyes,  both  as  regards 
the  strength  they  developed  and  the  uniformity  of  the  resultiS,  the 
strength  developed  being  about  the  same  as  wires  tested  over  x\-inch 
pins,  corresx>onding  to  the  wrest  pins  in  musical  instruments. 

ENDURANCE  TESTS  OF  METALS. 

These  tests,  in  the  form  of  rotating  shafts,  have  been  continued  from 
former  years.  The  information  thus  derived  on  the  number  of  repe- 
titions of  alternate  stresses  necessary  to  produce  rupture  in  metals  of 
different  tensile  prox>erties  is  of  much  interest. 

The  fiber  stresses  experimented  with  are  relatively  much  greater  than 
would  be  applied  in  service  to  metals  in  so-called  permanent  structures. 

The  speed  of  rotation  has  been  increased  from  ^  to  1,500  per  minute, 
and  the  shafts  have  been  maintained  at  nearly  uniform  temperatures 
by  means  of  a  sti*eam  of  water  played  upon  them. 
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Considerable  time  is  required  to  develop  results  of  this  class,  notwitli- 
standiug  the  application  of  high  fiber  stresses  and  rapid /alternations  of 
loads. 

Tensile  tests  of  the  several  grades  of  steel  employed  show  compara- 
tively uniform  results,  but  the  tests  ^th  repeated  stresses  are  charac- 
terized by  variations  of  great  magnitude.  Inasmuch  as  the  two  tests 
do  not  follow  parallel  courses  it  strongly  suggests  that  other  properties 
besides  those  developed  by  the  tensile  tests  contribute  toward  the  endur- 
ance of  repeated  stresses. 

Judging  from  the  tests  which  have  been  made  up  to  the  present  time,  the 
stresses  which  can  be  repeatedly  applied,  for  what  might  be  considered 
practically  an  indefinite  period,  are  much  below  the  tensile  Mastic  limits 
of  the  medium  hard  steels.  In  fact,  the  tendency  is  toward  a  limit  below 
35,000  pounds  per  square  inch  for  the  grades  represented  in  this  report, 
notwithstanding  elastic  limits  of  the  higher  carbon  steels  reach  83,000 
pounds  per  square  inch. 

That  a  steel  of  high  elastic  limit  will  endure  the  application  of  higher 
loads  for  a  given  number  of  times  than  a  mild  steel,  tests  in  this  series 
clearly  show,  but  considering  the  behavior  of  the  two  grades  of  metals 
under  repeated  loads  extending  over  a  practically  indefinite  period, 
the  tests  raise  the  question  of  how  much  permanent  gain  has  been 
acquired  by  the  higher  grades  of  steel. 

The  indications  now  are  that  steels  of  high  tensile  properties  do  not 
possess  correspondingly  high  limits  of  endurance  to  repeated  stresses  of 
long  duration. 

This  is  about  as  far  as  a  general  statement  of  the  case  can  be  made. 

To  aid  in  showing  what  phases  the  metal  of  these  shafts  passes  through 
from  the  original  state  of  the  steel  until  rupture  occurs  tensile  tests 
have  been  made  of  specimens  taken  from  ruptured  endurance  shafts. 

The  specimens  have  been  made  annular  in  form,  boring  out  the  metal 
at  the  central  part  of  the  shaft  and  testing  only  the  metal  near  the  sur- 
face, where  the  fiber  stresses  during  the  rotating  tests  were  the  highest. 

Tensile  tests  of  these  specimens  suggest  some  explanation  for  the 
anomalous  fact  that  repeated  alternate  stresses  eventually  rupture 
metals,  notwithstanding  fiber  stresses  not  equaling  the  tensile  elastic 
limits  are  used. 

To  obtain  as  direct  a  comparison  of  results  as  possible  the  same  form  of 
annular  specimens  were  taken  from  the  outer  ends  of  the  rotating  shafts 
and  the  strength  of  the  middle  and  end  specimens  compared. 

Accompanying  the  details  of  these  tests  in  the  body  of  the  report  is 
a  table  showing  the  loss  or  gain  in  the  middle  specimens  over  the  end 
ones,  from  whence  it  may  be  seen  that  a  number  of  the  middle  specimens 
developed  a  much  higher  tensile  strength  than  the  shaft  originally  pos- 
sessed, as  shown  by  the  corresponding  end  specimen. 

In  some  tests  the  middle  specimen  showed  a  loss,  while  in  other  cases 
the  differences  were  not  very  pronounced  between  the  two  specimens 
from  the  same  shaft. 

The  greatest  gain  displayed  by  the  middle  specimen  was  21,320  pounds 
per  square  inch,  two  other  specimens  showing  14,350  and  13,950  pounds 
per  square  inch,  respectively. 

Three  of  the  middle  specimens  showed  a  loss,  the  least  7,000,  the 
greatest  14,030  pounds  per  square  inch. 

Specimens  which  showed  a  loss  and  many  which  showed  a  gain  in 
tensile  strength  developed  upon  testing  minute  surface  cracks. 

Exhaustion  of  ductility  or  toughness  seems  to  follow  the  application 
of  repeated  alternate  stresses  when  the  stresses  are  of  sufficient  mag- 
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nitade  to  eveutaally  rupture-  the  metal,  and  during  the  time  this  anni- 
hilation of  toughness  is  going  on  there  is  apparently  a  gain  in  tensile 
strength. 

When  the  exhaustion  of  the  toughness  is  complete  and  the  loads  on 
the  shafts  are  sufficiently  great  incipient  rupture  begins,  circumferen- 
tial cracks  are  developed,  and  by  reason  of  their  general  development 
and  extension  final  rupture  of  the  shaft  soon  follows. 

The  higher  tensile  strength  and  less  toughness  displayed  by  some  of 
the  middle  specimens  than  was  possessed  originally  by  the  shaft  fur- 
nishes grounds  for  the  belief  that  individual  parts  of  the  steel  are 
actually  loaded  to  this  maximum  tensile  strength  before  rupture  of  the 
shaft  takes  place,  notwithstanding  the  low  computed  fiber  stress  on 
the  shaft. 

If  this  deduction  is  true,  then  tensile  strength  is  at  least  a  function 
of  the  durability  of  metal  working  under  high  fiber  stresses,  the  metal 
passing  through  a  state  of  maximum  cohesive  resistance,  although 
finally  rupturing  under  a  load  apparently  below  its  primitive  elastic 
limit. 

Final  rupture  occurring  under  a  load  below  the  primitive  elastic  limit 
makes  it  appear  that  gradual  relaxation  or  loss  in  strength  followed  the 
stage  of  maximum  strength,  but  the  evidence  on  this  point  is  by  no 
means  conclusive.  Efforts  are  being  made  to  develop  such  additional 
facts  as  may  throw  light  upon  this  important  subject. 

MISCELLANEOUS  TESTS. 

Each  annual  report  contains  a  number  of  tests  on  special  subjects 
intended  to  develop  special  features  in  connection  with  current  work 
in  the  Ordnance  Department  or  other  departments  of  the  Government. 

These  tests  frequently  supplement  the  more  elaborate  series  of  inves- 
tigations in  addition  to  the  immediate  objects  of  the  tests,  and  much 
general  information,  available  in  many  ways,  is  found  among  these 
detached  tests. 

The  operations  of  the  machine  have  been  conducted  and  the  tests 
and  reports  made,  as  usual,  by  Mr.  James  E.  Howard,  G.  E.,  to  whose 
great  experience  and  extreme  carefulness  we  are  indebted  for  the  scope 
and  accuracy  of  the  tests. 

The  analyses  and  photographs  have  been  made  by  Mr.  Edwin  K. 
MacNutt,  the  capable  chemist  in  charge  of  the  laboratory  connected 
with  the  testing  department.  They  form  a  very  necessary  part  of  the 
report. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Reilly, 
MajoT^  Ordnance  Department^  JJ.  8.  A.y  Cmnmanding. 

The  Ohibf  of  O&bnanoe,  U.  S.  A., 

Washington^  2).  0. 
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8-lNCH   STEEL   B.  L.  BIFLES. 

Tube  :No.  25. 
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No.  4998, 

Diameter,  ".564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  3''. 


Applied  loads. 

Elonntlon 
per  Inch. 

Saooessive 

PermaxieDt 
set. 

Saocessive 

permanent 

set. 

Bemarks. 

T«ta]. 

1 

PersoTum 

elonntion 
per  inoh. 

Pminds. 

250 

1,250 

2.600 

5,000 

7,600 

8.750 

0,000 

0.250 

9.500 

9.750 

10,000 

21,000 

Pounds. 

1,000 
5,000 
10,000 
20,000 
90.000 
35,000 
38,000 
S7,000 
38,000 
S9,G00 
40,000 
£7,600 

IfUh. 

0. 

.000167 
.000367 
.000700 
.001033 
.001300 
.001333 
.M1838 
.001367 
.001400 
.001433 

Inch, 

0. 

.000167 
.000200 
.000388 
.000333 
.000267 
.P00033 

0. 

.000034 
.000033 
.000033 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.1 

! 

.000033 

.000033 

'' 

...1 1 

General  summary. 

TeasOe  stren^li  per  square  inch  of  original  section pounds..  87,600 

Elongation  per  inch  after  raptnre inch..    .1800 

Bednction  in  dUuneter  at  point  of  rupture do...      .104 

Sedoction  in  ax«a  after  rupture,  per  cent  of  original  section 33. 5 

Position  of  rapture l"from  neck 

Character  of  broken  surface silky,  serrated 

BoagatioBof  inch  sections ".U,  ".16,  ".27* 


H.  Dx,  92 9 
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8-IKCH  STEEL   B.  L.  RIFLES. 

Tube  No.  25. 


Ho.  4999. 

Marks,  i^J 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loMls. 

Eloneation 
permch. 

SacoeasiTe 
eloneation 
perlnch. 

Permanent 
aet. 

Saooeasire 

permanent 

aet. 

Remarka. 

Total. 

Per  ranare 
inch. 

Pound$, 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,600 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
30,600 

Powida. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
82,400 

Inch, 
0. 

.000183 
.000888 
.000700 
.001067 
.001838 
.001500 
.001667 
.001733 

.005367 
.006500 
.007667 
.008667 

Inch. 
0. 

.000183 
.000200 
.000367 
.000367 
.000266 
.000167 
.000167 
.000066 
.001600 
.002034 
.001133 
.001167 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit 

0. 

.000100 

.000100 

1 

TenaUeatrangth. 

1 

General  enmmary. 

Tenaileatrengthper  aqnareinchof  original  aeotion ponnda..    82,400 

Blaatio  limit  per  aqoare  inch  of  original  section do...    48,000 

Elongation  per  inon  after  ruptnre inch..      .2067 

Elongation  per  inch  nnder  strain  at  elaatio  limit do...  .001738 

Ileduction  in  diameter  at  point  of  rnptore do...       .154 

Reduction  in  area  after  rnptore,  per  cent  of  original  aectiou 47.2 

Foaltion  of  mpture r'fipomneck 

Character  of  broken  aurface eilky,  trace  of  grannlation 

Elongation  of  inch  aections ". 86*,  ".16,  ".  11 


8-INCH   STEEL   B.  L.  RIFLES. 

Tube. 
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No.  5001. 

Marks,  ^,5 

Diameter,  ''.504. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

EloneatioD 
perlooh. 

Snocessire 
eloii£[atioii 
per  inch. 

Permanent 
set. 

SuccesaiTO 

permanent 

set. 

Bemarka. 

Total. 

PerMuare 
inch. 

260 
1,250 
2,600 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12,500 
12,760 
18,000 
13,250 
18,500 
18,750 
14,000 
14,250 
14,500 
28.420 

Pounds. 
1.000 
5,000 
10,000 
20,000 
80.000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
5:^,000 
56.000 
57,000 
68,000 
03,680 

Inch. 
0. 

.000100 
.000800 
.000633 
.000067 
.001138 
.001300 
.001367 
.001400 
.001438 
.001483 
.001467 
.001533 
.001600 
.001633 
.001667 
.001667 
.001700 
.001738 
.003000 
.005000 
.006333 
.007333 
.008388 

Inch. 

0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000167 
.000067 
.000a33 
.000033 

0. 
.000034 
.000066 
.000067 
.000033 
.000034 

0. 
.000033 
.000033 
.001267 
.002000 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limil. 
Tensile  strength. 

" 

0. 

0. 

1 

.001333 
.001000 
.001000 

' 

:::... :::::j: :::::: 



r  " 

General  »ummarif. 

Tenailo  strength  per  sqnare  inch  of  oriffinal  section ponnds..    83,680 

Xlastic  limit  per  square  inch  of  original  section do...    68,000 

Songation  per  inch  after  mptore inch..      .2033 

Elongation  per  inch  under  atrain  at  elaatio  limit do ...  .  001783 

Bednction  in  diameter  at  point  of  rupture do. . .       .154 

Seduction  in  area  after  rupture, per  cent  of  original  section 47.2 

Poaitton  of  rupture I'M  from  neck 

Character  of  hroken  surface silky 

Elongation  of  inch  sections ".32*.  ".18,  ".11 


^^  8-INCH  STEEL   B.  L.  SIFLES. 

Tube. 

No.  6000, 

Marks,  g^,,«i 

Diameter,  ".564. 

SectioDal  area,  .25  square  iuch. 

Oauged  length,  3". 


AppUedloadB. 

Elonffation 
per  mob. 

Snooesaive 
elongation 
per  inch. 

Permanent 
set. 

Sacceaaivo 
set. 

Eemarka. 

Total. 

Per  square 
inch. 

Poundi. 

1,250 
2,500 
5,000 
7,500 
8.750 
10, 000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,260 
12,600 
12,750 
13,000 
13,250 
13,500 
13, 750 
22.070 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
36,000 
40, 000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50, 000 
51,000 
52,000 
63,000 
64,000 
55,000 
88,280 

Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001133 
.001300 
. 001367 
.001400 
001433 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
. 002333 
.006667 
.007667 
.008667 
.009500 

Inch. 
0. 

.000067 
.000233 
.  000333 
.000334 
.000166 
.000167 
.000067 
.  000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 
.000033 
.  000633 

Ineh. 
0. 
0. 

Inch. 
0. 

iDJJilalload. 

Elastic  limit 
Tensile  strength. 

1 

1 

0. 

0. 

............L..... ...... 

1 

1 

1 

.0043:U 

1 

.001000 
.001000 
.  000833 

....:; ci! '!;;;' 

1 

1 

*  "  '   1 

1 

General  aummary. 

Tensile  strength  per  square  iuoh  of  original  section pounds..    88,280 

£Li8tio  limit  per  souare  inch  of  originaTseotion do. . .    60, 000 

Elongation  per  incn  after  rapture inch . .      .  2233 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Reduction  in  diameter  at  point  of  rupture do...        .164 

Beduotionin  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture l".3firomneok 

Character  of  broken  surface silky,  oblique 

Elongatlonof  inch  sections ".12,  ".37*,  ".18 


8-INCH   STEEL   B.  L.  RIFLES. 

Tube. 

Fo.  5011. 

Marks,  ^,^ 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  3'^ 
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Applied  loada. 

Elon^tion 
per  inoh. 

SvoceMive 

elougation 

per  inch. 

SuoceBsive 

Bemarks. 

ToUl. 

Perequare 
inch. 

Permanent  permanent 
^'*               Bet. 

1 

Pound: 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,760 
11.000 
11,250 
11,500 
11,750 
12,000 
12.250 
12,500 
12,750 
13,000 
21,170 

Pounds. 
1,000 
5,0u0 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51.000 
52,000 
84,680 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001183 
.001300 
.001367 
001400 
.001433 
.001467 
.001500 
.001533 
.003333 
.004500 
.006167 
.007000 
.008000 
.1367 

Inch, 
0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000167 
.000067 
.000083 
.000033 
.000034 
.000033 
.000033 
.001800 
.001167 
.001667 
.000833 
.001000 
.1287 

iMh. 
0. 

0. 

Inch. 
0. 
1 

Initial  load. 

Elastic  Umlt. 
Tensile  etrength. 

1 

1 

1 

0. 

1 

0. 

1 

1      -     .  -    - 

1 

■'":':"  :*i 

1 

i 

1 

'.'.\\\V.[]^X.'.'.'.'.V.'.'.'.V. 

1 

1 

General  summary, 

Tenaile  strength  per  sqnare  inch  of  oriffiDal  section ponnds..    84,680 

mastic  limit  per  soaare  inch  of  original  section do. . .    47, 000 

Elongation  per  incn  after  rupture inch . .      .  2567 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001538 

Reduction  in  diameter  at  point  of  rupture do. . .        .184 

Eednctioninareaaft«rvnpture,per  centof  original  section 54.6 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inoh  sections ".  16, ".  45*, ".  16 
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8-INCH   STEEL   B.  L.  RIFLES. 


TXTBS. 
ISo.  5010. 


Marks,  g^,\ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  Inoh. 

Saocessive 
eloneation 
perlnch. 

Permanent 
set. 

Successive 

Bemarks. 

Total. 

Per  square 
Inoh. 

permanent 
set. 

Pounds. 
250 
1,250 
2.500 
5,000 
7,600 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
13,000 
13,250 
13,500 
13,760 
14,000 
14,260 
14,600 
22,070 

PoundM. 
1,000 
5,000 
10.000 
20,000 
30,000 
86,000 
40.000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
53,000 
54.000 
66,000 
66,000 
67,000 
58,000 
88,280 

Inch. 
0. 

.000100 
.000300 
.000633 
.000067 
.001133 
.001333 
.001400 
.001433 
.001467 
.001500 
.001667 
.001600 
.001667 
.001700 
.001733 
.001767 
.001800 
.001833 
.010000 
.010400 
.011000 
.011600 
.012667 
.1467 

Ineh, 
0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000200 
.000067 
.000033 
.000034 
.000033 
.000067 
.000033 
.000067 
.000033 
.000033 
.000034 
.000083 
.000033 
.008167 
.000400 
.000600 
.000600 
.001067 
.184038 

Ineh. 
0. 
0- 

Ineh. 
0. 

Initialload. 

Elastic  limit. 
Tensile  strength. 

• 

0. 

0. 

i 

! 

1 

' 

1 

1 

1 

1 

1 

1 

General  sammary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88,280 

Elastic  limit  per  sqaare  Inch  of  original  section do . . .    63, 000 

Elongation  per  inch  after  rupture inch . .      .  2067 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001833 

Reduction  in  diameter  at  point  of  rupture '. do...       .144 

Keductionin  area  after  rupture,  per  oent  of  original  section 44.6 

Position  of  rupture ".  85  firom  neok 

Character  of  broken  surface silky,  60  per  cent  of  surfaoe  interspersed  with  fine  granulatioii 

Elongation  of  inoh  sections .'. ".88*  ".17,  ".12 


8-INCH   STEEL   B.  L.  RIFLES. 

Tube  l^o.  28. 

No.  5188. 
Mark8,|«jj7 
Diameter,  ''^U. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 
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AppUod  iMdB. 

Elonsation 
perlnoh. 

Successive 
elongation 
per  inoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Persqiuure 
inch. 

PoundM. 

250 

1,250 

2,500 

6,000 

7,600 

8,750 

10,000 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,500 

12.760 

13.000 

13,250 

18,500 

13,750 

14,000 

22,120 

P<nmd8. 
1,000 
5,000 
10,000 
20,000 
80.000 
85,000 
40,0  JO 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50.000 
51,000 
62,000 
63,000 
64,000 
56,000 
66,000 
88,480 

Inch. 
0. 

.000100 
.000300 
.000633 
.000067 
.001100 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001600 
.001638 
.001600 
.001633 
.001667 
.002667 
.003167 
.004333 
.007333 
.019333 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000133 
.000200 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.001000 
.000500 
.  001166 
.003000 
.003000 

Inoh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0, 

0. 

::::::::::::i:::::::::::: 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88,480 

Slastio  limit  per  square  inoh  of  originM  section do...    61,000 

Elongation  per  inch  after  rupture inch..      .  2067 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001667 

Xeduct^n  in  diameter  at  point  of  rupture do. . .       .  164 

Reduotloa  in  area  after  rupture,  per  cent  of  original  section 40. 7 

Position  of  rupture "1.6  fh>m  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".14,  ".  88*, ".  10 
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8-INCfl   STEEL   B.  L.  RIFLES, 

Tube  ISo.  28. 
No.  6189. 


Marks,  5/^J 

Diameter,  ".564. 

SectioDal  area,  .25  square  inch. 

Oaaged  length,  3". 


AppUed  loads. 

EloDj^tion 
per  inch. 

Successive 
elonsation 
perinoh. 

Permanent 
set. 

Successive 

permanent 

set 

Bemarks. 

Total. 

Per  aqnare 
inct. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,260 

11,500 

11, 750 

12,000 

12,250 

12,500 

12,750 

13,000 

18,250 

21,040 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40. 000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
84,160 

Inch. 
0. 

.000133 
.000300 
.000638 
.000967 
.001133 
.001300 
.  001367 
.001400 
.001433 
.001467 
,  .001533 
'  .001600 
.001633 
.001667 
.011333 
.013000 
.014000 
.015000 

Inch. 
0. 

.000183 
.000167 
. 000333 
.000334 
.000160 
.000167 
.000067 
.000033 
.000033 
.000034 
.000066 
.000007 
.000033 
.000034 
.009666 
.001607 
.001000 
.001000 

Inch. 
0. 
0. 

IncJt, 
0. 

Inillal  load. 
Elastic  limit. 

0. 

0. 

Tensile  strength. 

General  ewnmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    84,160 

Elastic  limit  per  saaare  inch  of  original  section do...    48,000 

Elon ga  tion  per  inc n  after  rupture inch . .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001638 

Reduction  in  diameter  at  point  of  rupture do. . .       .  114 

Redaction  in  area  after  rupture,  per  cent  of  original  section B6.4 

Position  of  rupture 1".  5  ftom  neok 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".21,  ".83*,  ".14 


8-INCH   STEEL  B.  L.  RIFLS& 

Tube  No.  29. 

No.  6190. 
Marks,  |%? 
Diameter,  ".564. 
Sectional  area,  .25  sqnare  inch. 
Gauged  length,  3". 
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p«rTnoh. 

SneoeuiTe 
eloiigatlan 
perlnoh. 

set. 

SaOOMSlTB 

pennaaent 

set. 

BemarkB. 

TMl. 

PerMuare 
inch. 

1 

Pounds, 

250 

1,250 

2,500 

6,000 

7,600 

8,760 

10,000 

10,500 

10,760 

11,000 

11.250 

11,600 

11,750 

12,000 

12.250 

12,500 

12,760 

21,800 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
85,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
85,440 

Inch, 
0. 

.000100 
.000800 
.000638 
.000967 
.001100 
.001900 
.001333 
.001867 
.001400 
.001467 
.001538 
.002000 
.004667 
.006667 
.008000 
.008667 

Inch, 
0. 

.000100 
.000200 
.000333 
.000334 
.000133 
.000200 
.000083 
.000034 
.000038 
.000067 
.00006tf 
.000467 
.002067 
.002000 
.001333 
.000667 

Inoh, 
0. 
0. 

Inch, 
0. 

Initiallond. 



0. 

0. 



Blastio  limit. 

::!:!::::;::i;:;:;;:;;;;; 

! 

1 

1 

1 

i 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  iqiiAre  inob  of  original  section pounds..    86,440 

Elastic  limit  per  BQoaie  inch  of  originu  seotion do...    46,000 

Elongation  per  inch  aflermptare Inch..      .2100 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001533 

Eednction  in  diameter  at  point  of  rapture do...       .144 

Bednetion  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture i 1".  5  from  neck 

Character  of  broken  surface silky 

Ekmgation  of  inoh  sections ".11,  ".37*,  ".16 
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8-INGH   STEEL  B.  L.  RIFLES. 

Tube  No.  29. 
No.  5191. 


Marks,  JftfJ 

Diameter,  ''.564 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


AppUed  loads. 

BloD|!Stfc»Q 

p<sr  inch. 

Si3A»i«aive 

fl]<HI|FStJ01L 

per  loc.li. 

Pemuuieat 
net. 

SaccflsstTs 
fwrmanont 

Kflinarkfl. 

TotaL 

Per  square 
inch. 

PinmdM. 
250 
1,250 
2.500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11.000 
11,250 
11,500 

ii.nt 

11,«00 
12,250 
12,500 
12,750 
13,000 
18,850 
13,500 
18,750 
14,000 
14,250 
14,500 
21.760 

Pwtndt. 
1,000 
5,000 
10,000 
90,000 
80,000 
85,000 
40,000 
42,000 
48,000 

&» 

46,000 
47,000 
48.000 
40,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
68,000 
87,040 

0. 
.OOOOffJ 
.000^7 
.000600 
.000033 
.001100 

.ooiaif 

,001811 

.4»13«7 
.001400 
.OOHOO 
.00U33 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 

.oonoD 

.012333 
.013000 
,013700 
.014607 
.01SS33 

0. 
.00OOC7 
.OOU^M) 

■««167 
.000167 
.000066 
.000004 
.000033 
0. 

,000033 
.000034 

,00003:1 

.0O(»067 
.000033 

.ooooas 

.000034 
.0000*3 
.010633 
.000667 
,000700 
.000097 
.001166 

IfUk. 

0. 

Inch. 

0. 

iDlUallMd. 

- 

Oi 

*""" 

0-    . 



•"" "J 

'■":;: jir:::::::::: 

"  *' 

■" 

Elastie  timf  t. 

T«ii§lle  fltPBtifth. 

I 

General  summary. 

Tensile  steeDgih  per  square  inch  of  orUlnal  section pounds..    87,040 

Elasticlimit  per  square  inch  of  originu  section do...    53,000 

Elongation  per  inch  after  rapture inch..      .1000 

Elongation  per  inch  under  strain  at  elastic  limit .*. do...  .001700 

Beduction  in  diameter  at  point  of  rupture do...       .004 

Beduotion  in  area  after  rupture,  per  cent  of  original  section 80.6 

Position  of  rupture l'M9  from  neck 

Character  of  broken  surface granular,  86  per  cent;  dull  flaky.  15  per  cent 

Elongation  of  inch  sections ".!»*,  ".26*,  ".12 


8-INCH   STEEL  B.  L.  BIFLE8. 

Jaoket  No.  23. 

No.  4988. 

Marks,  ?,^g 

Diameter,  ".564. 

Sectional  area,  .26  square  inch. 

Ganged  length,  3''. 
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Applied  loads. 

Elongatton 
perfneh. 

SnooeBsire 
elongation 

Permanent 
set 

Saooemive 
set. 

Bemarks. 

Ttotal. 

VertxmMxe 

250 
1,250 
2,500 

5.000 
7,500 
10,000 
11.000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
18,250 
13,500 
13.750 
14,000 
14,250 
U.f6t 
14,750 
15.000 
15,250 
15,500 
15,780 
16.000 
24.660 

PouimU. 

1.000 
6.000 
10,000 
20,000 
80,000 
40,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
64.000 
56,000 
56.000 
67,000 
J6.660 
5t.«0 
60.000 
61,000 
62,000 
63,000 
64,000 
66.600 

IfUh. 

0. 

.000067 

!000633 
.000067 
.001388 
.001400 
.001467 
.001588 
.001567 
.001600 
.001633 
.001667 
.001667 
.001700 
.001738 
.001767 
.001B88 
.001900 
.001967 

!002400 
.002833 
.OJ4067 
.005533 

Ineh. 
0. 

.000067 
.000283 

;000884 
.000866 
.000067 
.000067 
000066 
.000084 
.000038 
.000033 
.000034 
0. 

.000038 
.000038 
.000034 
.000006 
.000067 
.000067 
.flOpOP 

! 000166 
.000167 
.000633 
.001134 
.001466 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

1 

0. 

* 



Slastio  limit 

■ 

General  summury. 

Teasile  strength  per  sqaare  inch  of  oriffinal  section pounds..    08,600 

SIsstic  Umit  per  sqnare  ineh  of  original  seeiion do...    50,000 

JDoBgatJott  per  ineh  after  mptore inch..      .1883 

Skmgation  per  inch  under  strain  at  elastio  limit do...  .002067 

liadaetien  in  diameter  at  point  of  raptore do...       .114 

Redaction  in  area  after  rapture,  percent  of  original  section 86.4 

PMtion  of  mptoie ".84ftomneok 

Charaeter  of  broken  anrftMse grannlar,  60peroent;  silkv,  40  per  cent 

Wiwigationofinchaeetlo— «.»*,".  14,  ".  13 
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8-inch  steel  b.  l.  riplea 
Jacket  No.  23. 


No.  4989. 

Marks,  l^^l 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
perukcli. 

SnooeaBire 
elongation 
perluoh. 

aet. 

SnooeasiTe 

permanent 

aet. 

Remarks. 

Total. 

Persoiiare 

Pounds. 
250 
1,250 
2,5G0 
5,000 
7,500 
10,000 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
18,000 
13,250 
18,500 
13,750 
21,766 

Pounds. 
1,000 
5.000 
10,000 
20,000 
80,000 
40,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
87,000 

Inch. 
0. 

.000067 
.000233 
.000600 
.000900 
.001267 
.001367 
.001400 
.001400 
.001433 
.001500 
.001600 
.001667 
.003000 
.005833 
.006438 
.007600 
.008667 

Inch. 

0. 
.000067 
.000166 
.000367 
.000300 
.000367 
.000100 
.000033 

0. 

.000033 
.000067 
.000100 
.000067 
.001338 
.002333 
.001100 
.001167 
.001067 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
TensUe  atrengtli. 

0. 
0. 



1 

1 

1 

1 

General  mmtnary. 

Tenaile  strength  per  aqnare  inch  of  original  section ponnda..    87,000 

Elaatic  limit  per  sqnare  inch  of  originalseotion do...    50,000 

Elongation  per  inc n  after  mptnre inch . .      .  2333 

Elongation  per  inch  under  atrain  at  elaatic  limit do ...  .  001067 

Bedaotionin  diameterat  point  of  mptare do...        .164 

Bednction  in  area  after  mptare,  per  cent  of  original  section 49. 7 

Position  of  rapture ".  28  from  neck 

Character  of  broken  surface « -. ailky 

Elongation  of  inch  sections ".  14, ".  83*, ".  23 


8-INCH   STEEL   B.  L.  RIFLES. 
JAOKET.    ' 
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Iiro.5003. 


Marks,  §¥.% 

Diameter, ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applted  loads. 

SloDgatkm 
per&oli. 

SaooMsiye 
elongation 
perlnch. 

Permanent 
set. 

SncceBaive 

BemarkB. 

Total. 

Per  Muare 
inck. 

permanent 
set. 

PMItMb. 

260 

1,250 

2.500 

5.000 

7.500 

10.000 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12.500 

12,750 

13.000 

13,250 

13,500 

13,750 

14,000 

22.980 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30.000 
40.000 
44.000 
45,000 
46.000 
47.000 
48.000 
40.000 
50,000 
61,000 
52.000 
53,000 
54.000 
55,000 
56,000 
01,020 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001388 
.001488 
.001500 
.001638 
.001567 
.001600 
.001638 
.001607 
.001700 
.002067 
.004333 
.006000 
.007167 
.008167 

Inch, 
0. 

.000100 
.000233 
.000334 
.000333 
.000^33 
.0001(10 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.001666 
.001667 
.001167 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUo  limit. 
TenaOe  strength. 



: 

6. 

0. 

1        

• ! 

, 

1 

1 

1 

1 

i 

General  eummary. 

Tensile  strength  per  square  inoh  of  original  section ...ponnds.      91,020 

JElastie  limit  per  sqoajne  inch  of  original  section do..      51,000 

EioDgation  per  inen  after  mptnre inch..      .1767 

£]ongatian  par  Inch  under  strain  at  eUwtio  limit do...  .001700 

Eedaetion  in  diameter  at  point  of  rapture do...       .164 

Seduction  in  area  after  mptore,  per  cent  of  original  section 40. 7 

Position  of  rapture 1".  23  from  neck 

Character  of  broken  surface silky 

Elongatien  of  inch  secUons , ".?3*,  ".20*.  ".IQ 
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8-INCH   STEEL   B.  L.  RIFLE& 

Jacket. 


^o.  6002. 

Marks,  S^.^ 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Cktuged  length,  3''. 


AppUed  loads. 

EIODgation 
perlnoh. 

Siioo«saiT« 
eloD^ation 
per  inch. 

set. 

Snooessive 
penoanent 

•et. 

Bemarki. 

TotaL 

Persqiuffe 
inon. 

PoundM. 
250 
1,250 
2,500 
5,000 
7,500 
10.000 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
18,250 
13,500 
18,750 
22.460 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51.000 
52,000 
58,000 
54,000 
55,000 
88,840 

Inch, 
0. 

.000067 
.000267 
.000600 
.000088 
.001800 
.001488 
.001467 
.001467 
.001500 
.001567 
.001667 
.001788 
.002888 
.003338 
.004667 
.006667 
.006388 

Inch. 
0. 
.000067 

.000200 
.000888 

!  000367 
.000183 
.000034 
0. 
000083 
:000067 
.000100 
.000066 
.000600 
.001000 
.001334 
.002000 
.001666 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 

ElAstlo  limit 
Tensile  stxength. 

0. 
0. 

General  summarp. 

Tensile  strength  per  sqnsreinob  of  oriffinal  section pounds..    80,840 

Shuitic  limit  per  saoare  Inch  of  original  section do...    50,000 

Elongation  per  incn  after  raptors inch..      .1800 

Slongation  per  inch  nnder  strain  at  elastio  limit do...  .001788 

Bedaotion  in  diameter  at  point  of  rapture do...       .164 

Bednotion  in  area  after  rupture,  per  cent  of  original  section 48.7 

Position  of  rupture ".6fh)mneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".86*,  ".11,  ".11 


8-lnch  steel  b.  l.  rifles. 
Jacket  'So.  26. 
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No.  5021. 

Diameter, '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


Applied  UmmU. 

peruoh. 

SaooeMive 
pwlnoli. 

Penmuieiit 

SnoeMlve 

permanent 

■et. 

Semarka. 

ToUl. 

Per  MoarA 
iseii. 

F9tMdB. 

250 

2,500 

6,000 
7,500 
18,000 
11.000 
11,260 
11,500 
11,760 
12.000 
12,258 
12,508 
12,750 
18,008 
18,250 
13,500 
13,750 
14,000 
14,250 
14«500 

PoundM. 
1.000 
5.000 
10.000 
20,000 
80,000 
40,000 
4i.O00 
46.000 
48,000 
47.000 
48.000 
49,000 
50,000 
51.000 
82,000 
63,000 
6i,000 
66.000 
58.000 
57,000 

SR  MM 

Inek. 
8. 

.000087 
.800287 

.000087 
.001800 
.001483 
.001487 
.001500 
.001500 
.001588 
.001800 
.001887 
.001700 
.001738 
.001787 
.008333 
.008787 
.007887 
.008887 
.010000 
.1487 

Inch. 
0. 
.000087 
.000200 
.000838 
.000887 
.000883 
.000183 
.800084 

o! 

;000087 
.000087 
.000038 

!o00084 
.004688 

loooeoo 

.001000 
.001383 
.1387 

Inek. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Blaatk)  Umtt. 
Tenaile  strength. 

0. 
0. 

,/ 

:::::;:::::::::::::::::: 

General  summary. 

Tenaile  atmigib  p«r  aqnan  inch  of  otislnal  neotion ponnda..    81,840 

Haatle  Uraii  per  sonare  inch  of  OTiginai  section do...    68,000 

EloAgatloa  per  incn  after  rapture inch..      .2087 

XliMfatioa per  ineb  under  atraia at  elaatio Umit do...  .001787 

Sednctfon  in  diameter  at  point  of  rapture do...       .124 

Bedoctlon  In  are*  after  mptnre,  percent  of  original  section 38.2 

Ftaition  of  mpture ".80  from  neck 

Character  of  broken  aurfsce granular,  OOpercentt  silky,  40  per  cent 

Bangatkai  of  Ineh  aeetiona ".i4»".l7,".81» 
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8-INCH   STEEL   B.  L.  BIFLES. 

Jacket  No.  26. 
No.  6022. 


Marks,  i%5 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loftdi. 

SnooessiTe 
eloDfffttioii 
perinoh. 

Permanent 
set. 

Saooessive 

permanent 

set. 

Bemarks. 

Totol. 

Per  square 

perbieh. 

Poundt, 
250 
1.260 
2,600 
6,000 
7.600 
10,000 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
21,120 

Poundi, 
1.000 
5,000 
10,000 
20,000 
80,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
60.000 
51.000 
84,480 

Inch. 
0. 

.000067 
.000800 
.000633 
.000067 
.001267 
.001433 
.001467 
.001500 
.001600 
.005400 
.006333 
.010000 
.011333 
.1400 

Inch. 
0. 

.000067 
.000283 
.000333 
.000384 
.000300 
.000166 
..000034 
.000033 
V   .000100 
.003800 
.002033 
.001667 
.001333 
.1-28667 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elaatio  Umit. 
TenaUe  strength. 

0. 
0. 

1 

1 

1 

1 

Tensile  strength  per  aqnare  inch  of  original  section i... pounds.-.    84,480 

Elastic  limit  per  sqoan  inch  of  original  section do.<..   46,000 

Elongation  per  incn  after  rapture inch..      .3267 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001500 

Rednction  in  diameter  at  point  of  ruptnre do...       .174 

Eeduction  in  area  after  mptnre,  per  cent  of  original  section 63.2 

Position  of  rupture ^ ".76  from  neck 

Chaxactcr  of  broken  surface silky 

Bionfation  of  inch  McUona « , ,., ,.  ".40*,  ".17,  ".U 


8-inch  steel  b.  l.  rifles. 
Jacket. 
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Ko.  6182. 


Marks,  b  t,  m 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Ai»p]ied  loads. 

SaoceesiTB 
eloDgation 
per  inch. 

Permanent 
aet 

SuoceBsive 

permanent 

set. 

eemorlcB. 

Totel. 

Persqaare 

per  inch. 

PmmdM, 
260 

1,250 
2.500 
5,000 
7,500 
10,000 
U.OOO 
11,250 
11,500 
11,750 
12;  000 
12,250 
12,500 
12,750 
18,000 
13,250 
18,500 
13,750 
14,000 
22,060 

Founds, 
1.000 
5,000 
10,000 
20,000 
80,000 
40,000 
44,000 
45.000 
46,000 
47,000 
48,000 
48,000 
50,000 
51,000 
62,000 
63,000 
54,000 
55,000 
60.000 
90,640 

Inch. 

0. 

.000100 
.000300 
.000633 
.000967 
.001300 
.001433 

-.001467 
.001533 
.001600 
.001633 
.001667 
.001700 
.001738 
.002333 
.006667 
.007000 
.007607 
.0088.i3 

Indi. 
0. 

.000100 
.000200 
.000333 
.000334 
.000333 
.000133 
.000034 
.000066 
.000067 
.000033 
.000034 
.000033 
.000033 
.000000 
.003334 
.001333 
.000667 
.001166 

Inch. 
•0. 
0. 

Inch. 
0. 

InitiaHoad. 

0. 
0. 

...v.'.'.'.'.'... 

Elastlolimit. 
Tensile  strength. 

General  summary, 

Teasllc  etetagOk -per  Miaam  inch  of  original  section ponnds..    00,640 

Basticlimit  per  sonare  inch  of  original  section do  ..    51,000 

JBlongation  per  inch  after  rapture inch..      .2167 

Elongation  per  inch  nnder  strain  at  elastic  limit do ...  .  001733 

SedoctJonin  diameter  at  point  of  mptnre do...       .134 

RedjirtioD  in  area  after  rapture,  percent  of  original  section 41.9 

Poflitisn  of  mpture. at  middle  of  stem 

Chmcter  of  broken  surface silky 

£loagation  0(f  inch  sections ".14,  ".37*,  ".14 

H.  Ex.  92 3 
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8-mCH   STEEL   B.  L.  BIFLES. 

Jacket. 


No.  5181. 

Marks,  |i1,\ 

Diameter,  ".664. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Snocesdive 
elongation 
per  inch. 

Pnimanont 
aet. 

Snoccasive 

pemianent 

aet. 

^Bemnrkfl. 

Total. 

FcTHquare 
iiicli. 

Pounds. 
250 
1,250 
2,500 
5.000 
7,500 
10,000 
11,000 
11,250 
11,500 
M,  750 
12,000 
12.250 
12,500 
12,750 
13,000 
1    13,250 

Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
44,000 
45. 000 
46,000 
47,000 
48,000 
49,000 
50, 000 
51,000 
52.000 
53,000 
54.000 
55,000 
56.000 
89. 900 

Inch. 
0. 

.000100 
.000300 
.000633 
.  000<Hi7 
. 001333 
.001433 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001733 
.004000 
.006000 
.007333 
.  008!!;{3 

Inch. 
0. 
.000100 
.000200 

.000334 
.000366 
.000100 
.01.0034 
.OOCKHS 
.00:)OU7 
.  0000,33 
.000033 
.000034 
.000066 
.002267 
.002000 
.001333 
.  001000 
.00r.i34 

Inch. 
9. 
0. 

Inch. 
0. 

Initial  load. 

0. 
0. 

1 

1 

1 

1 

1 

Klaatio  limit. 

1 

1 

TeiiHilc  strength . 

13,500 
13,750 
14.000 
22,490 

( 

1 

1 

1 

General  summary. 

Tensile  Btrength  per  aqnare  inch  of  original  section ponnda..    89,960 

Elastic  limit  per  square  inch  of  original  section Ao...    51,000 

Elongation  per  iuoh  after  rapture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do. ...  001733 

Keduction  in  diameter  at  point  of  rupture do. . .        .164 

Redaction  in  area  after  rupture,  per  cent  of  nri^j^inal  s-cilun 49.7 

Position  of  rupture 1 "  .28  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".28*.  ",24*, 'Ml 


8-INCH   STEEL   B.  L.  RIFLES. 

Jaoket  No.  as* 

No.  6183. 

Marks,  |%? 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. ' 

Ganged  length,  3". 
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Applied  loads. 

Elonntion 
permch. 

SaooesAive 
elongation 
per  inch. 

Permanent 
sot. 

SaoceMive 

permanent 

set. 

Bemarks. 

TotaL 

Per  eqaare 
inch. 

FomuU. 

250 

1,250 

2.500 

5.000 

7,500 

10,000 

11,000 

U,250 

11,600 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13.250 

13,500 

13.750 

14.000 

22,880 

1.000 
6,000 
10,000 
20,000 
30.000 
40.000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53.000 
64,000 
56,000 
66,000 
01,520 

IfuOi. 
0. 

.000100 
.000267 
.000600 
.000933 
.001267 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001667 
.002333 
.004667 
.005667 
.006500 
.007633 
.1233 

Inch, 
0. 

.000100 
.000167 
.0003:^3 
.000333 
.000334 
.000133 
.000033 
.000034 

.oooora 

.000033 
.000034 
.000033 
.000067 
.000066 
.002334 
.001000 
.000833 
.001033 
.115767 

Inch. 

0. 
0. 

Itieh. 
0. 

luitialload. 

1 

1 

0. 
0. 

! 

1 

1 

1 

Elatitlo  limit. 

1 

Tensile  strength. 

General  aummari/^ 

Tenrile  ttreDgth  per  square  inch  of  original  section pounds..    91,520 

Slastie  limit  per  eqaare  inch  of  original  section do. . .    51, 000 

Sloagaticni  per  incn  after  mptnre inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Hednetion  in  diameter  at  point  of  mpture do. . .       .164 

Bedoction  in  area  after  ruptnre,  per  cent  of  original  section 49.7 

Position  of  rnptnre ".7  from  neck 

Character  of  broken  snrface silky 

HoDgatioDof  inch  sections ".11,  ".15,  ".37* 
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8-INCH   STEEL   B.  L.  EIFLES. 

Jacket  No.  28. 


No.  5184. 
Marks,  ^^  Jj 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


AppUed  loads. 

Elongation 
per  inch. 

Snccessive 
elongation 
perlnch. 

Permanent 
sot. 

Suocoesiye 

permanent 

set 

Bemarks. 

TotaL 

Per  square 
inch. 

PoundM. 
250 
3,250 
2,500 
5,000 
7,500 
10,000 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14. 250 
14,500 
14,750 
15,000 
15.250 
15,500 
23,660 

Pimnds. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
94,640 

Ineh, 
0. 
.000100 
. 000300 
.000633 
.000067 
.001267 
.001400 
. 001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001723 
.001767 
.001800 
.001867 
.003667 
.006667 
.OOKWS 
.008667 
.009833 
.1267 

Ineh. 
0. 

.000100 
.000200 
.000333 
.C00334 
.000300 
.000133 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.  000034 
.00003SJ 
.000033 
.000034 
.000033 
.000067 
.001800 
.003000 
.001666 
.000334 
.001166 
.116867 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

£laaUc  limit 
Tensile  strength. 

0. 
0. 

General  summary. 

Tensile  stren^h  per  square  inoh  of  original  section pounds. .    94, 640 

Slastio  limit  per  square  inch  of  original  section do...    57,000 

Elouj^tion  per  inch  after  rupture inch. .      .  2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001867 

Reduction  in  diameter  at  point  of  rupture do. . .       .154 

Keduction  in  area  after  rupture,  per  cent  of  original  sect  ion 47.2 

Position  of  rupture ''.8  from-neok 

Character  of  broken  surface silky 

Elongation  of  inoh  sections ".12,  ".16,  ".3i* 


8-INCH   STEEL   B.  L.  RIFLES. 
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TABULATION    OF    TENSION   SPECIMENS    FROM  S-INCH  STEEL 

B.  L.  RIFLES. 


STo-of 


Poai^nSngnn, 


Location 
of  speci- 


Elastio 
limit 
per 

aqnara 
inob. 


Tensile 
iitreu;rth 

per 
square 
inch. 

Elon. 
tion: 

Con- 
trac- 
tion 
of 
area. 

Potmdf 
87,600 
82,400 

P.et. 

18.0 
20.7 

P.et. 
33.5 
47.2 

93,680 
88,280 
84,680 
88,280 

20.3 
22.3 
25.7 
20.7 

47.2 
49.7 
54.6 
44.6 

88.480 
84.160 
85,440 
87,040 

20.7 
22.7 
21.0 
19.0 

49.7 
36.4 
44.6 
30.6 

98,600 

18.3 

36.4 

87,000 
91.920 
89,840 
91,640 

23.3 
17.7 
19.0 
20.7 

49.7 
49.7 
49.7 
39.2 

84,480 
90,640 
89,960 
91,520 
94,610 

22.7 
21.7 
21.0 
21.0 
21.0 

52.2 
41.9 
49.7 
49.7 

Appearance  of  frac- 
ture. 


BemarlcB. 


4098     Tube  No.  25. 
4999   do 


PoundM 


SOOl 
6000 

5011 
5010 

5188 
5189 
5190 
5191 


4M8 


6003 
5002 

6021 


Tube.. 

do. 

do. 

do. 


TobeNo.28. 

do 

Tube  Na  29. 
do 


Jacket  No.  23. 


do 

Jacket 

do 

Jacket  No.  26 


16022  / do 

5182  1  Jacket 

f  5W1  ! do 

I  5183  /  Jacket  H'o.  28 
f5J«  / do 


Middle 
...do.. 
...do. 
...do. 


Inaide 


-.do.. 
...do.. 


Oatslde 


....do 

Middle. 
....do.. 

Ontaide 


...do. 
Middle 
...do. 
Inside. 
...do.. 


43,000 

53,000 
50,000 
47.000 
53,000 

51,000 
48.000 
46,000 
53.000 


59,000 


50,000 
51.000 
50,000 
53,000 


46,000 
51,000 
51,000 
51,000 
57,000 


Silky,  Horratcd 

Silky,  trace  of  gran- 
ulation. 

Silky 

Silky,  oblique 

Silky 

Silky  and  line  gran- 
ular. 

.^!-L:::::::::::::: 

do , 

Granular,  85  per 

cent;  dull  tlaky, 

15  per  cent. 
Granular.  60  per 

cent;  silky,  40  per 

cent. 

.^Iij.::::::::::::: 

do 

Granular,  60  per 
c«nt ;  silky,  40  per 
cent. 

.^.'."IJo-:;:::: 

do 

do 

do 


Breech  end. 
Muzzle  eud. 

Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 

Breech  end. 
Mnr.zloend. 
Brec<:h  end. 
Muzzle  end. 


Breech  end. 


Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 


Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 


10-INCH  STEEL  B.  L  RIFLES. 


SPECIMENS  FEOM  TUBES  AKD  JACKETS. 
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Marks,  B^^JJi 

Diameter, ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


10-INCH  STEEL  B.  L.  BIFLEd. 

TUBB. 

No.  4040. 


41 


Slonntioii 
perfaiob. 

Sneoemlre 

Pemuuieiit 

Ml. 

Snocessive 
penoaneDt 

Mt. 

Remarks. 

TotoL 

POTMiwre 

Fotinda. 

250 

1.250 

2,500 

8.000 

7.500 

8,750 

10.000 

10.250 

10,500 

10.750 

11,000 

11,290 

11,500 

11,750 

21.600 

Founda. 
1,000 
5,000 

10,000 
20,000 
30,000 
86.000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
48,000 
47,000 
86,400 

InA. 
0. 

.000183 
.000300 
.000638 
.000067 
.001138 
.001833 
.001338 
.001400 
.001538 
.001700 
.002567 
.003300 
.004100 

Inch. 
0. 

.000133 
.000167 

!0003:»4 
.000166 
.000200 
0. 

.000067 
.000133 
.000167 
.000867 
.000733 
.000800 

Inch, 
0. 
0. 

Ineh. 
0. 

Inituaioad. 

ElMtloUmit. 
Tensile  strongth. 

0. 
0. 

General  suminarjf. 

TenirilestrBDgih  per  sqoAre  inch  of  oriflinal  section poands..    86,400 

KJastic  limit  per  Mimre  inch  of  origixiai  section do...    42,000 

£loDg»tioD  per  incn  after  mpture inch..      .2267 

iCloD^ion  per  inch  nnder  strain  at  elastic  limit do ...  .  001400 

Sednetloo  In  diameter  *t  point  of  rapture do. . .       .144 

JZadnetion  in  are*  after  mptare,  per  oent  of  original  section 44.6 

PMitloil  of  mptore 1".  18  from  neck 

Chaiaetorof  broken  sarfaoe... fine,  silky 

~  '    I  of  inch  seotioDS ".38*,  ".21,  ".14 
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10-INCH   STEEL   B..  L.  KIFLES. 

Tube. 
Ko.  4930. 


Marks,  ^I'l^ 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

SIoDffatioD 

Successive 
eloDEation 
per  mch. 

Permanent 
set. 

Successive 

Bemarks. 

Total. 

Per  sqiutre 
incn. 

permanent 
set. 

PoundM. 

250 

1,250 

2,500 

5,000 

7.500 

8,750 

10,000 

10,250 

10.500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250^ 

18,500 

22,900 

Poundi. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62.000 
53,000 
54,000 
91,600 

0. 
.000100 

.coaioo 

.000633 
.000967 
.0U1133 
.001333 
.001333 
.001867 
.001400 
.001467 
.001533 
.001567 
.001600 
.001667 
.001700 
.001900 
.002300 
.003000 
.003800 
.004733 

Ineh. 
0. 

.000100 
.  GOO'JOO 

.OOiWM 
.OOOIGG 
.000200 
0. 

.000034 
.000033 
.000067 
.000060 
.000034 
.000(W3 
.000067 
.000033 
.OOO'JOO 
.000400 
.000700 
.000800 
.000033 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

1 

1 

::::::::::::i::::!::::::: 

1 

1 

1 

:::::::;;:::i:::::::::::; 

General  8ummary, 

Tensile  strength  per  square  inch  of  original  section poiimls..    01,600 

Blastio  limit  per  so  uare  inch  of  originiS  section do . . .    49, 000 

Elongation  per  inch  after  rupture inch..      .1607 

Elongation  per  inch  under  strain  at  elastic h'mit do...  .001700 

Reduction  in  diameter  at  point  of  rupture do . . .        .  1 54 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture 1".  07  fronineok 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  sections ".  08, ".  17, ".  25» 


10-INCH    RTEEL   B.  L.  RIFLES. 
TtTBE. 
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No.  4979. 
Marts,  I^^^Sf 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gaaged  length,  3''. 


Applied  lottds. 

ElonntioB 
per  mob. 

elonsatlou 
perlnch. 

PermaneDt 
set. 

Saccessive 

permanent 

set. 

fiemarks. 

Tot*L 

Per  M  nare 

Pimndt. 

250 

1,250 

2.500 

5,000 

7,500 

8,750 

10,000 

10,250 

10.500 

10,750 

11.000 

11.250 

U.500 

11,750 

12,000 

12,250 

12.500 

22,900 

Pmoids. 
1.000 
5,000 
10,000 
20.000 
30,000 
35.000 
40,000 
41,000 
42.000 
43,000 
44.000 
45.000 
46,000 
47.0U0 
48,000 
49.000 
50,000 
•1,000 

Inch. 
0. 

.000100 
.  000:100 
.000633 
.000067 
.001200 
.001333 
.001333 
.001367 
.001367 
.001433 
.001500 
.001767 
.002400 

.oo:r267 

.004000 
.001067 

Ineh. 

0. 
.000100 
.000200 
.000333 
.000334 
.000233 
.000138 

0. 
.000034 

0. 

.000066 
.U00067 
.000267 
.000633 
.000867 
.000733 
.000967 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

• 

0. 
0. 



1 

. 

1 

1 

General  summary. 

Tensile  atrength  per  square  inch  of  original  section pounds . .    91, 600 

Bastic  limit  per  aqoare  inch  of  original  section do...    45,000 

Sloogation  per  inch  after  niptnre inch...      .2067 

JBIongatJon  per  inch  nnder  strain  at  elastic  limit do...  .001500 

Bedoction  ui  diameter  at  point  of  mptnre do. . .        .134 

Sednction  in  area  after  rapture,  per  cent  of  'original  section 41. 0 

PMition  of  ruptore 1".  42  from  neck 

Character  of  broken  surface granular,  50  per  cent;  silky,  50  per  cent 

Xkngationof  inchseotiona "20,  ".80*,  ".12 
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10-INCH   STEEL   B.  L.  RIFLEa 

Tube. 


No.  4978. 

Marks,  S^,\ 

Diameter,  *'.664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  lottds. 

Elongation 
perlnoh. 

SuooeMive 
elonjeation 
perlnoh. 

Permanent 
set. 

Snoeeseive 

permanent 

•et. 

Bemarka. 

Total. 

Perndaare 
indh. 

Poundt. 
260 
1,250 
2,600 
6,000 
7,600 
8,760 
10,000 
10,260 
10,500 
10,750 
11.000 
11,250 
11,500 
11,750 
12,000 
12.260 
12,600 
12,760 
13,000 
18,250 
18,500 
18,750 
14,000 
14.250 
22,500 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
40,000 
47,000 
48,(00 
49,000 
60,000 
61,000 
62,000 
63,000 
54,000 
66,000 
66,000 
57.000 
90.000 

InaK 
0. 
.000183 
.000338 
.000667 
.001038 
.001233 
.001367 
.001400 
.001433 
.001500 
.001667 
.001600 
.001638 
.001667 
.001667 
.001667 
.001700 
.001738 
.001767 
.001900 
.003500 
.006267 
.007333 
.008600 

InoK. 

0. 

.000133 
.000200 
.000384 
.000366 
.000200 
.000134 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 

0. 

0. 

.000038 
.000033 
.000-J84 
.000138 
.001600 
.002767 
.001066 
.001167 

Jneh. 
0. 
0. 

IneK 
0. 

Initial  load. 

ElaBtio  limit. 
Tenaile  strength. 

0. 
.000033 

.000033 

; 

1 

1 

1 

.1 

1  '    '    " 

1 

1 

General  summary. 

Tensile  strength  per  aqnare  inoh  of  original  section poonda..    90,000 

Slastio  limit  per  square  inch  of  original  section do...    62,000 

Elongation  per  inoh  after  mptore inch...      .2233 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Beductionin  diameter  at  point  of  rupture do...       .144 

Bednotion  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture I".  21  f^xnnneck 

Character  of  broken  surface granular,  40  per  cent;  silky,  60  per  eent 

Elongation  of  inch  sections ''.28*,  ".25,  ".14 


10-inch  steel  b.  l.  sifles. 
Tube. 
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^*rk8,««B^ 


No.  4903. 


7BT,M 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


Elonntion 
permcb. 

SaooeasiTe 

elongation 

per  inch. 

Permanent 
eet. 

SacoeMive 

permanent 

set. 

Bemorks. 

ToUL 

^•^iST" 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10.250 

10,500 

10^750 

11.000 

11,260 

IV  500 

11,750 

12.000 

12,250 

12.500 

12,750 

21,560 

Pmtndt. 
1,000 
5,0CO 
10,000 
20.000 
30.000 
35,000 
40.000 
41.000 
42,000 
43.000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
60.000 
51,000 
86.200 

IndL 
0. 

.000100 
.000300 
.000000 
000038 
.001083 
.001800 
.001800 
.001338 
.001367 
.001367 
.001100 
.001433 

.005100 
.006131 
.007167 
.008167 

Inch. 

0. 

.000100 
.000200 
.000300 
.000333 
.000100 
.000207 

0. 
.000038 
.000034 

0. 
.000033 

.oooai3 

.001000 
.001707 
.001033 
.  OOlOlt^l 
OlllOlJO 

Inch. 
0. 
0- 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  summary, 

Tenafle  strength  per  •qnare  inch  of  original  section pounds..    86,200 

XIaetie  limit  per  square  inch  of  original  section do...    46,000 

Elongation  perineh  after  rupture inch..      .2433 

ESangazkm  per  inch  under  strain  at  elastic  limit do...  .001433 

Bednetlojiin  diameter  at  point  of  rapture do...       .164 

Beduetion  in  area  after  rupture,  per  cent  of  original  section 48.7 

Position  of  rupture 1".  44  ftrem  neck 

Characterof  broken  an rface fine,  silky 

Sloogadon  of  inch  secUons ".  16, ".  37*. ".  20 
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lO-INGH   STEEL   B.  L.  RIFLES. 

Tube. 


Marks,  St.5 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  3''. 


AppUed  iMuls. 

Elon^tlon 
per  inch. 

SaooeMive 
elonntlon 
porinob. 

Permanent 

Mt. 

SnooeMive 

permanent 

set. 

Bemarks. 

Totol. 

Persqaaie 

Found*. 
250 
l,2!i0 
2,500 
6,000 
7.600 
8,750 
10,000 
10,250 
JO,  500 
10,750 
11,000 
11.250 
11.500 
11.750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,e50 
13,500 
22,200 

Founds. 
1.000 
5,000 
10,000 
20.000 
80,000 
86,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54.000 
88,800 

Ineh. 
0. 

.000033 
.000267 
.000567 
.000900 
.001000 
.001238 
.001300 
.001300 
.001333 
.001333 
.001367 
.001400 
.001433 
.001533 
.001633 
.003133 
.005300  . 
.006267 
.007300 
.008333 

Inch. 
0. 

.000038 
.000234 
.000300 

! 000100 
.000233 
.000067 

0. 
.000033 

0. 

.000034 
.000033 
.000033 
.000100 
.000100 
.001500 
.002167 
.000067 
.  001033 
.001033 

Inch. 
0. 
0. 

Ineh. 

0- 

Initial  load. 

Elastic  limit. 
Tongile  strength. 

0. 
0. 

General  summary. 

Tensile  strongrth  per  square  Inch  of  original  section ponnds-.    88.800 

Elastlcliinitperaaaare  inch  of  original  section do...    47.000 

Elongatiou  per  incn  afterruptnre inch..      .2300 

Elongation  per  inch  ander  strain  at  elastic  limit do. . .  .  001433 

Seduction  fu  diameter  at  point  of  rapture do...       .164 

Jteduction  in  area  after  rupture,  per  cent  of  original  section 48. 7 

Position  of  rupture 1".  24  from  neck 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  sections ".  W, ".  82*, ".  13 


10-INCH  STEEL   B.  L.  RIFLES. 

Tube. 

No.  5005. 
Marks,  f?.i 
Diameter,  ".564. 

SectloDal  area,  .25  square  inch. 
Gauged  length,  3". 
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Applied  loads. 

Elongation 
I)cr  inch. 

SnoceMlve 
elonfration 
perineb. 

Permanent 
set. 

Snocessive 
set. 

Remarks. 

Totjd. 

Per  M  aare 
inch. 

Pounds. 

250 

1.^0 

2.500 

5,000 

7,500 

8,750 

10.000 

10,250 

10,500 

10.750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,500 

12.750 

13.000 

W.250 

13.500 

22,340 

Found: 
1.000 
5,000 
10,000 
20,000 
30.000 
35.000 
40.000 
41.000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49.000 
60,000 
51.000 
62,000 
53,000 
54,000 
80,360 

Inch. 
0. 

.000100 
.000900 
.000633 
.000067 
.001133 
.001333 
.001367 
.001400 
.001433 
.001433 
.001467 
.001533 
.001600 
.001667 
.001700 
.003667 
.005000 
.006333 
.007333 
.008333 

Inch. 

0. 

.000100 
.000200 
.000333 
.000334 
.OOtilGO 
.000200 
.000034 
.0000:13 
.000033 

0. 
.000034 
.000006 
.000067 
.000067 
.000033 
.001907 
.001333 
.0013:13 
.001000 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elahtio  limit 
Tensile  strength. 

0. 
0. 



1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds . .    89, 860 

Elsstic  limit  per  iiqaare  inch  of  original  section do. . .    49, 000 

Elongation  per  Inc n  after  ruptare inch . .      .  21  S3 

EloniEation  per  inch  under  strain  at  elastic  limit do ...  .  001700 

Redaction  in  diameter  at  point  of  rupture do . . .        .  1 64 

Seduction  Ld  area  after  rupture,  per  cent  of  original  section 49. 7 

PoflUion  of  rnptnre 1".6  from  neck 

Charsctcr  of  hrokcn  surface silky 

BlungatioD  of  inch  sections ,, , ",16, ".  86*, ".  12 
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lO-INCU   STEEL   B.  L.  KIFLES. 

Tube. 
Ko.5004 


Marks,  ^.^ 

Diameter,  ".664 

Sectional  area,  .25  square  inch. 

Gkinged  length,  3". 


AppUed  loads. 

Eloneation 
permoh. 

SacoeasiTe 
elongaUon 
perinch. 

Pemnment 
set. 

Successive 

pennauent 

set. 

Remarks. 

• 

TofaL 

Per  square 
inch. 

FowidM. 
250 
.    1,250 
2,600 
6.QP0 
7,600 
8.760 
10,000 
10,250 
10,500 
10,750 
11,000 
11,260 
11,500 
11.750 
12,000 
12,250 
12,600 
12,750 
13,000 
21,040 

PoimdM. 
1,000 
6,000 
10,000 
20,000 
30,000 
36.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
86»660 

Inch, 
0. 

.000100 
.000300 
.000633 
.000067 
.001133 
.001333 
.001367 
.XK)1367 
.001400 
.001433 
.001467 
.001600 
.001533 
.001700 
.003000 
.006000 
.006007 
.008000 

IndL 

0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000200 
.000034 

0. 

.000033 
.000033 
.0000»4 
.000033 
.000033 
.000167 
.001300 
.003000 
.000667 
.001333 

Ineh, 
0. 
0. 

0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
0. 

Genial  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    86,600 

Blastio  Umit  per  square  inch  of  original  section do...    47,000 

Elongation  per  incn  after  rupture inch..      .2233 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001533 

Reduction  in  diameter  at  point  of  rupture do...       .164 

Kednctionin  area  after  rupture, per  cent  of  original  section 49.7 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  12, ".  87*,  ".18 


10-INCH   STEEL   B.  L.  BIFLES. 

Tube. 
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Marks,  g^,^ 

Diameter,  ''.564. 

Sectioiial  area,  .25  sqaare  inch. 

Gauged  length,  3". 


NO.5Q20. 


Applied  kMds. 

ElonjCBtion 
Per  aanare     ^^  "'™** 


Total. 


1,250 

1500 

5.000 

7,500 

8.750 

10.000 

10,250 

10.500 

10.750 

U.000 

11.250 

11.500 

11.760 

12.000 

12.250 

12.5410 

12.750 

13,000 

21.510 


sr  aqiuu 
inch. 


1.000 
5,000 
10.000 
20,000 
30,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
40.000 
47,000 
48.000 
49.000 
50,000 
51.000 
52.000 
86,040 


Inch. 

a 

.000100 
.000300 
.O0OWS7 
.001000 
.001200 
.001333 
.001307 
.001400 
.001433 
.001467 
.001533 
.001600 
.001667 
.001833 
.004333 
.006300 
.007333 
.008500 
.1400 


SnooeaalTe 
eloDnition 
perlnch. 


Pennauent 
set. 


JndL 
0. 

.000100 
.000200 
.000367 
.000333 
.000200 
.000133 
.000034 
.000033 
.000033 
.000034 
.000<W6 
.000067 
.000067 
.000166 
.002500 
.002167 
.000833 
.001167 
.1315 


IneK 
0. 
0. 


Sacoeeaive 
permanent 


InelL 


Bemarks. 


Initial  load. 


•I 


Elastio  limit. 


Tensile  strength. 


General  aummarjf. 

Tsufle  stran/rUi  per  aq  aare  inch  of  ori^nal  .section pounds . .    86, 040 

Bastio limit  per  aquAre  inch  of  origintu  section do...    47.000 

floBgation  per  incn  after  rapture inch..      .2400 

Slonfation  per  inch  ander  strain  at  elastio  limit do...  .001667 

BediicCi«m  in  diameter  at  point  of  mptnre do . . .        .174 

JBadoction  in  area  after  rapture,  per  cent  of  original  KCMtitn 62. 2 

Poeitlon  of  rnptare • at  middle  of  stem 

Character  of  broken  surface sillty 

Xloigatian  of  Inch  sections ".15,  ".44*,  'M8 

H.  Ex.  92 4 
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10-INCH   STEEL   B.  L.  RIFLES. 

Tube. 
No.  5019. 


Marks,  £*?  a 

Diameter,  ^'.564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elonntion 
per  Inch. 

Suooessive 
elongation 
per  inch. 

Permanent 
set. 

Succensive 

permanent 

set. 

Bemarks. 

Total. 

Per  sqnaro 
Inch. 

Pound*, 
250 
1,250 
2,500 
6,000 
7,500 
8,750 
10,000 
10.250 
10,  500 
10.750 
11,000 
11,250 
11,500 
11,750 
12,000 
12, 250 
12.500 
12,750 
21,490 

Pounds. 
1.000 
6,000 
10,000 
20, 001) 
80,000 
35,  MK) 
40,000 
41,000 
42, 000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,  im 
40,000 
50,000 
61,000 
85,960 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001167 
.001333 
.001367 
.001400 
.001400 
.001467 
.001533 
.001633 
.002000 
.003000 
.004167 
.00.'>667 
.006667 
.1333 

Inch. 

0. 

.000100 
.000200 
.000333 
.000334 
.000200 
.000166 
.000034 
.000033 

0. 
.000067 
.000066 
.000100 
.000367 
.001000 
.001167 
.001500 
.001000 
. 126633 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 

0. 
0. 



Elaotio  limit. 

Toimile  strength. 

1 

1 

General  summary. 

Tensile streniirth  per  sqnare  inch  of  orieinal  section pounds..    85,960 

lElastic  limit  per  sauare  inch  of  original  section do. . .    46, 000 

Elongation  per  inch  after  rnptare inch  .      .  2300 

Elongation  per  inch  under  strain  at  elsstic  limit do. . .  .  001638 

Reduction  in  diameter  at  point  of  rupture do. . .        .  164 

Reduction  in  area  after  rapture,  percent  of  original  section 49.7 

Position  of  rupture r'.Sftomneck 

Character  of  broken  surface silky 

Elongationof  inchseetions ",18,  ".37*,  ".19 


10-INCH   STEEL   B.  L.  RIFLES. 

Tube  :So,  Ih 
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No.  5185. 


Marks,  ^f'? 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 


ToteL 


Per  square 


srsqii 
ineb 


EloDgation 
per  inch. 


Snccoflsive 
eloDgation 
per  inch. 


Permanent 
set. 


Snooessive 

permanent 

set. 


Bemarks. 


Pottmb. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10,000 

10.250 

10.500 

10,790 

11.000 

11.2S0 

11.500 

11.750 

12,000 

12,250 

10,8GO 


Pounds, 
1,000 
5,000 
10,000 
20,000 
30.000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,  COO 
45,000 
40,000 
47,000 
48.0  0 
49,000 
79.440 


Inch. 
0. 

.000007 
.000267 
.000600 
.000067 
.001133 
.001300 
.001333 
.001367 
.001400 
.001433 
.004000 
.007500 


.000467 
.010400 


Ineh. 
0. 

.000067 
.000200 
.000333 
.000:J67 
.000166 
.000167 
.000033 
.000034 
.000033 
.000033 
.002567 
.003500 
.000833 
.  001131 
.000033 


Ineh. 
0. 
0. 


Ineh, 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  stren^h  per  square  inch  of  orinnal  section pounds..    70,440 

Elastic  limit  per  saaare  inch  of  original  section do...    44,000 

Elmigalioii  per  incL  after  rnptore inch . .      .  2333 

Siungatloji  per  inch  under  strain  at  elastic  limit do...  .001433 

iCedoction  in  diameter  at  point  of  rupture do . . .        .104 

Seductioii  in  ai«a  after  rapture,  per  cent  of  original  soctinii 49.7 

FmitUm  of  rpptnre I'M  from  neck 

Character  of  broken  sarfnce silky 

Slongationof  inch  sections ".33,  ".24,  ".13 
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10-inch  steel  b.  l.  rifles. 
Tube  Ko.  11. 


No.  5186. 

Marks,  ^r^;? 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  mcli. 

SuccesBivo 
elongation 
per  inch. 

Permanent 
aet. 

Succeasive 

permanent 

set. 

1 

Beroarka. 

Total. 

Per  squaro 
mch. 

Pounds. 
250 
1,250 
2,500 
6,000 
7.600 
8,750 
10,000 
10,250 
10,500 
10,750 
11.000 
ll.'JSO 
11,500 
11,750 
20,190 

Pound§. 
1.000 
6,000 
10,000 
20.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46, 000 
47, 000 
80,760 

Ineh. 
0. 

.000133 
.  000333 
.000667 
.  001033 
.001200 
.001367 
.001400 
.001433 
.001600 
.  004000 
.  015333 
.016067 
. 017500 

Ineh, 
0. 

.000133 
.000200 
.000334 
.000366 
.000167 
.000167 
.000033 
.000033 
.000107 
.002400 
.  01  13:J3 
. 001331 
.  000833 

Inch. 
0. 
0. 

Inch.' 
0. 

Initial  load. 

Ehistic  limit. 
Tensile  alrt'ngj^h. 

1 

1 

.  ()0()0!{3     .       .  «0OU33 
.  0i.00:;3         0. 

'     

1 

1 

1                        1 1 

General  summary, 

Tenaile  strengtliper  square  inch  of  orieinal  section pounds..    80,760 

Elastic  limit  per  square  inch  of  originalsection do. . .    42, 000 

Elongation  per  incn  after  rupture inch . .      .  1833 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001433 

Reduction  in  diameter  at  point  of  rupture do. . .        .  084 

Keduction  in  area  after  rupture,  per  cent  of  original  section 27. 6 

Position  of  rupture 1"  from  neck 

Character  of  hrokeu  surfnco granular,  90  per  cent;  silky,  10  per  cent 

Elongation  of  inch  sections ".11,  ".18,  ".26* 


10-INCH    STEEL   B.  L.  RIFLES. 
OCUBE  No.  12. 
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Marks, '"R...^ 

Diainftt/ip   ".564. 


No.  6160. 


7    BX,  U 

Diameter,  ".564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  3". 


AppUed  loads. 

Elongation 
per  mch. 

Successive 
elonf^tion 
per  inch. 

Permanent 
set. 

Successive 

peraiffncnt 

set. 

Kemarks. 

Totol. 

Per  square 
inch. 

PmmdM. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,5410 
11,750 
12,000 
12,250 
12,500 
12.750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15.250 
15,500 
15.750 
33.820 

Pound*. 
1,000 
6,000 
10,000 
20,000 
30,000 
36,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
61,000 
52.000 
53,000 
54.000 
56.000 
56,000 
67,000 
5a  000 
50.000 

6o;ooo 

61,000 
62,000 
63,000 
05,280 

Jneh. 
0. 

.000200 
.000367 
.000767 
.001067 
.001300 
.001400 
.001433 
.001500 
.001533 
.001600 
.001633 
.001667 
.001667 
.001700 
.001700 
.001733 
.001767 
.001833 
.001867 
.001967 
.001967 
.002000 
.002000 
.002033 
.000667 
.010167 
.011000 
.012000 
.012833 
.1200 

Inch. 

0. 

.000200 
.000167 
.000400 
.000300 
.000233 
.000100 
.000033 
.000067 
.000033 
.000067 
.000033 
.000034 

0. 
.000033 

0. 
.000033 
.000034 
.000006 
.000034 
.000100 

0. 
.000033 

0. 

.000033 
.007634 
.000500 
.000833 
.001000 
.000833 
.  107167 

iTieh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tousilo  strpDgth. 



. 000033 
0. 

.  (UHK)  !3 
— .  UjUU:{3 

... ...... 

.  _.    -- 

1 

1 

1 

1 

1 

1 

1 

1 

General  suvimary. 

Tensile  strength  per  sqnare  insh  of  original  section pounds. .    05, 280 

Elasticlimit  per  Houaro  inch  of  original  section do...    58,000 

Elongation  i>er  inch  after  rupture inch..      .1933 

Elongation  per  inch  under  strain  at  elastic  Umit do. . .  .  002033 

Bednctkm  in  diameter  at  point  of  rupture do...       .144 

Eeduetion  in  area  after  rupture,  per  cent  of  original  stjction 44. 6 

Position  of  mpture 1".  95  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  seotiona ".  11,  ".  36*,  ".  11 

Chcmival  composition. 

Per  cent 

Total  carbon ^ 0.471 

Graphitic  carbon 0.020 

Combined  carbon 0.451 

Iftnganefe 0.732 

SiliooB 0.190 

Solphor 0.029 

Phospberas OO'-iS 

Copper 0.000 
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10-INCH   STEEL   B.  L.  RIFLES. 
TUBB  No.  12. 


No.  5161. 

Marks,  ^Ji^jS 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


AppUed  loads. 

EloneatioD 
per  inch. 

Sacoeaaive 
eloncatloii 
per  inch. 

Permanent 
set. 

Sacoeasive 

permftneiit 

aet 

Bemarks. 

Total. 

Pot  aqnaie 

Poundt. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

10,720 

Pounds, 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
78.880 

Ineh. 
0. 

.000100 
.000300 
.000600 
.00U033 
.001033 
.001300 
.001500 
.012000 
.013667 
.014667 
.015333 
.1700 

Ineh. 
0. 

.000100 
.000200 
.000800 
.000333 
.000100 
.000207 
.000200 
.010500 
.001667 
.001000 
.000660 
.164667 

Ineh. 
0. 
0. 

Indi. 

0. 

Initialload. 
Elastic  limit. 
Tensile  atrength. 

0. 
0. 



General  summary. 

Tcnaile  atrength  per  aqnare  inch  of  original  section ponnda..    78,880 

Elastic  limit  per  square  inch  of  orijcinal  section s do...    40,000 

Elongation  per  inon  afterrapture inch..      .2400 

Elongation  per  inch  under  atrain  at  elastic  limit do. . .  .  001300 

Reduction  in  diameter  at  point  of  rupture do...        .1(4 

Kednction  in  area  after  rupture,  peroentof  original  aection 36.4 

Poaition  of  rupture 1".  65  from  neck 

Character  of  broken  surfaccw silky,  40  per  cent  of  aurfoce  interspersed  with  fine  gnmnlAtion 

Elongation  of  inch  sections ".18,  ".86*.  ".18 

Cheniioal  compoHiion, 

Per  cent. 

Total  carbon 0.500 

Graphitic  cnrbon 0.021 

Combined  carbon 0. 470 

Manganese 0.737 

Silicon 0.190 

Sulphur ^ 0.027 

Phosphorus 0.026 

Copper 0.000 


10-INCH    STEEL   B.  L.  RIFLES. 

Tube  No,  13. 
If  o.  6163. 
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Marks,  '1,^-^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elon^tion 
per  inch. 

Snccessive 
elongation 
perluch. 

Permanent 
Bet. 

SnooesBlve 

Bomarks. 

Toua. 

Per  aqnaie 
incn. 

set. 

Poundi. 

250 

1,250 

2,500 

5,000 

7.500 

8,750 

10,000 

10,250 

10.500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,260 

12,500 

12.760 

13,000 

21,420 

Pounds, 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
85,680 

Inch, 
0. 

.000067 
.000300 
.000633 
.000967 
.001133 
.001800 
.001333 
.001367 
.001367 
.001400 
.001467 
.001533 
.001600 
.002833 
.005000 

.007267 
.008333 
.1800 

Inch. 
0. 

.000067 
.  0002:33 
00033U 

Inch, 
0. 

0. 

Inch. 
0. 

Initial  load. 

. 000334 



.000160 
.000167 
.000033 
.000034 
0. 

.000033 
.000067 
.000066 
.000067 
.  001233 
.002167 
.001833 
.000434 
.001006 
.171667 

0. 
0. 

' 

1 

1 

i 

Elastic  limit. 

1 

1 

1 

Tensile  strength. 

1 

General  summufj/. 

Tensile  Blrength  ])or  square  inch  of  orijiinal  soctiuu poumltt..    85,680 

Elastic  limit  per  sauare  inch  of  original  section do. . .    47,  OUO 

Elongation  per  inch  after  rupture inch . .      .2100 

Elongation  per  inch  under  strain  at  elaBtic  limit do...  .001600 

Redaction  in  diameter  at  point  of  rupture do...        .154 

Kedaotion  in  area  after  rupture,  per  cent  of  oilglnal  sectiou 47.2 

Position  of  rupture 1".4  from  neck 

Character  of  hroken  snrfaoe ailky 

ElongaUon  of  inch  sections 'M7,  ".35*.  ".11 
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10-INCH   STEEL   B.  L.  RIFLEa 


Tube  No.  13. 
No.  6164. 


Marks,  ^i^«  J 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonf^ation 
per  inch. 

S1lcc€^s8iTe 
eloDf^atioB 
per  inch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Remarks. 

Total. 

Peraqnare 
inoh. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,280 

10,500 

10.750 

11,000 

11,250 

11,500 

11, 750 

12,000 

12, 250 

12,500 

12,750 

20,020 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
4.3,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
80,080 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001167 
.  001333 
.001333 
.001307 
.001400 
.  001433 
.001467 
.001533 
.  001607 
.  013667 
.  015000 
.016000 
.016667 
.1633 

Inch. 

0. 
.000100 
.000233 
.000334 
. 000333 
.000167 
.000166 

0. 
.000034 
.000033 
. 000033 
.000034 
.000066 
.000134 
.012000 
.001333 
.001000 
.000667 
.  146633 

Inch. 
0. 
0. 

Inch. 
0. 

Initiallood. 

Klafttfo  limit. 
Tensile  strongth. 

0. 
0. 

• 

1 

1 

1 

I 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  Hcction poimds..    80,083 

Elastic  limit  per  eauare  inch  of  original  section do. . .    46, 000 

Klongation  per  inch  after  ro pt uro inch . .      .  2287 

Klongation  per  inch  under  strain  at  elnstic  limit do.  - .  .  001533 

Kodnction  in  diameter  at  point  of  rnptui-e do...        .174 

Kedaction  in  area  after  rupture,  per  cent  of  origiu;i1  sect.uu 62.2 

Position  of  rupture ".7  from  neck 

Cliaracter  of  broken  surface silky 

ElongaUon  of  inch  sections ".  40*.  ".18. 'MO 


10-IKCH   STEtIL   B.  L.  RIFLES. 

Tube  No.  14. 
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No.  51G6. 


Marks,  ^Slro"^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonntion 
per  inch. 

Successive 
elongation 
perrnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Persqnjire 

Pounds. 

aso 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11,230 

ll,.-!©© 

11.750 

12.000 

13.250 

12.500 

12,750 

13.000 

21.960 

Pounds. 
1,000 
5,000 
10,000 
20,000 
90,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
40,000 
60.000 
51.000 
52,000 
87,920 

Inch. 
0. 

.000133 
.000300 
.000633 
.000967 
.001100 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001567 
.002000 
.002633 
.003433 
.004200 
.005333 
.1033 

Inch. 

0. 
.000133 
. 00U20D 
.000333 
.000334 
.000133 
.000200 
.000U33 
.000034 
.00"033 
.0O0U33 
.01I0031 
.0OUUO6 
.  0UUii34 
.  00043.3 
.  000033 
.00«S800 
.000767 
.001133 
.097907 

Inek. 
0. 
0. 



Inch. 
0. 

IniUal  load. 

Elastic  limit. 
Tensile  atren^h. 

0. 
0. 



1 

' 

1 

General  summary, 

Tnuile  streni^b  per  square  inch  of  orifrinal  section pounds..    87,920 

Elastic  limit  per  sanareinch  of  original  section do...    47,000 

Elongation  per  inch  after  rupture inoh . .      .  1633 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001567 

fiedaeUon  in  diameter  at  point  of  rupture do...       .154 

Jtodnction  in  area  after  rupture,  per  cent  of  origiiyd  section 47. 2 

Foaition  of  mptune ".70  from  neck 

Character  of  broken  surface silky 

Ekogationofliich  flections  ..-v ".  05,  ".  10,  ".  34* 
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10-INCH   STEEL   B.  L.  RIFLESb 


Tube  No.  14. 
No.  5166. 


Marks,  Sf-^o^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

171  AVKPaH  AV> 

Saoceaaive 
elonjration 
per  inch. 

Permanent 
aet. 

Sucoc8ai%'e 

pemianenl 

aet. 

Remarka. 

Total. 

Per  square 
inch. 

perlnoh. 

Poundt. 

250 

1,250 

2,600 

6,000 

7,600 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,600 

12,750 

13,000 

13,250 

20,080 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
53,000 
80,120 

Inch, 
0. 

.000100 
.000267 
.OOOCOO 
.000933 
.001007 
.001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001500 
.001667 
.012000 
.012833 
.013500 
.014667 
.016667 

Inch. 
0. 

.000100 
.000167 
.000333 
.000338 
.000184 
.000106 
.000034 
.000033 
.000033 
.000034 
.000033 
.00003:{ 
.000067 
.000067 
.010433 
.000833 
.000667 
.001187 
.001000 

Inch. 
0. 
0. 

Inch, 
0. 

Iiiitialload. 

0. 



0. 

Elaatic  limit. 

Tenaile  atrength. 

, 

............'............ 

1 

1 

1 

General  anmmaiy. 

Tenaile  atrength  per  aqoare  inch  of  original  aection ponnds. .    80, 120 

Elaatio  limit  per  aauare inch  of  origind aeotion do...    48,000 

Elongation  per  inon  after  rupture inch. .      .  2333 

Elongation  per  inch  under  atndn  at  elastic  limit do. . .  .  001567 

Beduction  in  diameter  at  point  of  rupture do. . .        .164 

Beduction  in  area  alter  rupture,  per  cent  of  original  section 40.7 

Poaition  of  rupture r'.4  from  neck 

Character  of  broken  auriiaoe ailky 

Elongation  of  inch  aeotiona •. ".21,  ".37*,  ".12 


10-inch  steel  b.  l.  rifles. 
Tube  No.  16. 

No.  6177. 

Marks,  i'?;? 

Diameter,  ".564. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3". 
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Applied  loads. 

Rlongation 
per  Ineh. 

Snccennivo 
elonffHtioo 
perlnoh. 

Permanent 
aet. 

SacceBRive 

permanent 

aet. 

Remarks. 

Total. 

Per  Bdiiare 

250 
1,250 
2,900 

6,000 
7,500 
8,760 
10,000 
10,290 
10,500 
10,750 
11,000 
11,250 
11,500 
11.760 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
18,750 
14,000 
21.090 

Powuti. 
1,000 
6.000 
10,000 
20,000 
80,000 
86,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
60,000 
61,000 
62,000 
58,000 
64,000 
55,000 
56,000 
84,080 

InA. 
0. 

.000100 
.000300 
.0006:i3 
.000067 
.001133 
.001300 
.001333 
.001333 
.001367 
.001400 
.001433 
.001500 
.001533 
.001567 
.001633 
.001667 
.001700 
.001900 
.002033 
.002267 
.002833 
.005000 

Ineh, 

0. 

.000100 
.000200 
.000333 
.000834 
.000160 
.000167 
.000033 

0. 

.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000066 
.000034 
.000033 
.000200 
.000133 
.000234 
.000566 
.002167 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

.     .  1 

1 

1 

I 

1 

i 

1 

1 

1 

General  evmrnary. 

Tensile  atrength  per  square  inch  of  original  section pounds..    84,060 

Elastic  limit  per  Miiare  inch  of  original  section do...    51,000 

Elongation  per  inch  aftermptnre inch..      .1038 

Slongatioii  per  inch  under  strain  at  elastic  limit do...  .001700 

Kednction  in  diameter  at  point  of  rupture do...        .044 

Reduction  in  area  after  rupture,  per  cent  of  original  section 15.0 

Position  of  mptnre 1".4  from  neck 

Character  of  broken  surfiMO granular,  80  per  cent;  dull  flaky,  20  per  cent 

Elongation  of  inch  sections ".  08, ".  15*, ".  08 
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10-INCH   STEEL   B.  L.  RIFLES. 

Tube  No.  15. 
No.  6178. 


Marks,  ^i%  7 

DiaDieter,  ^'M^. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


AppUedloadB. 

Elongation 
per  inch. 

Snccessive 
eloneatiou 
perlnch. 

Permanent 
set 

Saccesnive 
set. 

Remarks.          , 

Total. 

Per  square 
inob. 

Founds. 
250 
1,250 
2,500 
5,000 
7.500 
8,760 
10.000 
10,250 
10,500 
10,750 
ll.OCO 
11,250 
11,500 
11.750 
12.000 
12,250 
12,500 
2O.M0 

Pounds. ' 
1. 000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
83,760 

Inch. 
0. 
.000100 
.  000333 
.000667 
.001000 
.001200 
.001333 
.001367 
.001400 
.0014:« 
.001467 
.001500 
.015000 
.015600 
.016400 
.017067 
.018000 

Ineh. 
0. 

.000100 
.000233 

.ooo:«4 

.000333 
.000200 
.000133 
.000034 
.000013 
000033 
.000034 
.000033 
.013600 
.000600 
.000800 
.000667 
.000933 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  Umlt. 
Tensile  strength. 

1 

0. 
0. 



General  Bummary. 

Tensile  strength  i>er  sqnare  inch  of  original  section pounds. .    83, 760 

Klnstic  limit  per  square  inch  of  original  section do...    45,000 

Elongation  per  inch  after  mptare inch.  -      .  1533 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

liodtiction  in  diameter  at  point  of  rupture do. . .        .  0!>4 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18. 3 

Pos i tion  of  run  tu  r© "8  from  n ook 

Character  of  broken  surface granulnr,  irith  a  small  flaky  spot 

Elongation  of  inch  sections ".  11, ".  17,  ".  18* 


10-IKCH   STR£L   B.  L.  BIFLES. 

Tube. 
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No.  5194. 

Marks,  ^\^ 

Diameter,  ".664. 

Sectional  area,  .25  square  iuch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Saoceiisive 
elongation 
per  inch. 

Permanent 
set. 

Saooesaive 

permanent 

sot. 

Remarks. 

Totol. 

Per  aqnare 

Pounds, 

250 

1,250 

2,600 

5,000 

7,500 

8.750 

10,000 

10,250 

10.500 

10,750 

11.000 

11,250 

11,500 

11,750 

12.000 

12,250 

12.600 

12.750 

13.000 

13.250 

13,600 

18.750 

14,000 

14,250 

22,550 

Pounds. 

1,000 
6,000 
10,000 
20,000 
30,000 
85.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46.000 
47,0«)0 
48,000 
49.000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
90.200 

Inch, 
0. 

.000133 
.000333 
.000667 
.001000 
.0011C7 
.0013:<3 
.001367 
.001400 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001933 
.007000 
.007838 
.009000 
.009833 
.1400 

Inch. 
0. 

.000133 
.000200 
.000834 

.000167 
.000166 
.000034 
.000033 
.000067 

.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000106 
.005067 
.000833 
.001167 
.000833 
. 130167 

Inch. 
0. 
0. 

Inch, 
0. 

TnitHflload. 

Klaatio  limit. 
Tensile  strength. 

6. 
0. 

1 

1 

General  summary. 

Tensile  strengtli  per  sqaare  inch  of  original  section pounds..    90,200 

Elantic  limit  per  square  inch  of  original  section do...    52,000 

SlongaUon  per  inch  after  ruptore inch..      .2033 

Elongation  per  inch  ooder  strain  at  elastic  limit do. ..  .001767 

Seduction  fn  diameter  at  point  of  rupture do. . .       .  12A 

Beduotion  in  area  after  rupture,  per  cent  of  origi  nal  sect  ion 89. 2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  granular,  60  per  cent;  silky,  40  T>er  cent 

Elongation  of  inch  sections ".  13,  ".  36*,  ".  12 
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^O-IDCH   STEEL   B.  I*.  BIFLSa. 


Marks,  {?i.^ 

Diameter,  ".604. 

Sectional  area,  .25  square  incb. 

Gauged  length,  3". 


Tube. 
No.  6193. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Snooessive 
set.' 

Bemarks. 

Total. 

Per  sqnare 
inch. 

Pounds. 
250 
1.250 
2.500 
5,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,600 
11,760 
12,000 
12,250 
12,500 
12  750 
13,000 
18,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
21,370 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
61,000 
62,000 
68,000 
64,000 
66,000 
66,000 
57,000 
68,000 
59,000 
85.480 

Inch. 
0. 

.000100 
.000300 
.000633 
.000907 
.001133 
.001300 
.001333 
.  001367 
.001367 
.001400 
.001433 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001767 
.001800 
.012700 
.013333 
.014000 
.015167 
.  010067 
.1333 

Ineh. 

0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000167 
.000033 
.000034 

0. 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.010900 
.000633 
.000667 
.001167 
.000900 
. 117233 

Inch, 
0. 
0. 

hieh. 
0. 

Initial  load. 

b. 

0. 

1 

Elastic  limit. 
Tonsile  strength. 

General  summainf. 

Tensile  strength  per  square  inch  of  original  section ponnds..    86,480 

Elflstie  limit  per  seuare  inch  of  originalsection do...    54,000 

Elongation  per  incii  after  rupture inch..      .2333 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Bednction  in  diameter  at  point  of  mpture do . . .        .  174 

KeducUon  in  area  after  rupture,  per  cent  of  original  section 62. 2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

ElongaUon  of  inch  sections ".12,  ".43*,  ".15 


10-INCH   STEEL   B.  L.  RIFLES. 

Tube. 
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No.  5204. 


Marks,  ^^fk'' 

Diameter,  ''.564. 

Sectional  areoi,  .25  square  isch. 

Ganged  lengthy  3". 


Elonsation 
per  inch. 

Saccesaive 
elongation 
permch. 

Permanent 
aet. 

Suooesaive 

permanent 

aet. 

Bemarka. 

Total. 

Perlquare 

Founda. 

250 

1,250 

2,500 

5,000 

7.500 

8,750 

10.000 

10.250 

10.500 

10,750 

11,000 

U,250 

11.500 

11,750 

20.360 

Paundg. 
1.^00 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
81,440 

Inch. 
0. 

.000133 
000300 
.000633 
.000967 
.001167 
.001300 
.001333 
.001367 
.001467 
.003087 
.004667 
.005733 
.006567 
.1533 

Inch. 

0. 

.000133 
.000187 
.000333 
.000334 
.000200 
.000133 
.000033 
.000034 

.  .000100 
.002200 
.001000 
.001006 
.000834 

.  i46ra3 

Jneh, 
0. 
0. 

IwA. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  summary. 

TflBsfle  atrength  per  square  inch  of  original  aeotion ponnda..    81,440 

Elastic  limit  per  aonare  inch  of  original  section do...    42,000 

ElangatloD  per  inon  after  ruptore inch..      .2400 

EUmgation  per  inch  under  atrain  at  elastic  limit do...  .001367 

Redaction  in  diameter  at  point  of  rapture do...       .174 

Kedoetioa  in  area  after  rapture,  per  cent  of  original  section 52.2 

Positioiiofmptare 1".  25  flrom  neck 

Character  of  broken  surface silky 

floagatioo  of  iach  sections ".  18, ".  29*, ".  2t^ 
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lO-lNCH   STEEL   B.  L.  RIFLES. 

Tube, 
No.  5203. 


Marks,  Ti^if' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Oauged  length,  3". 


Applied  loads. 

Eloncatioii 
permoh. 

Socoewive 
elongation 
perinoh. 

Permanent 
set. 

SaoceMlre 

permanent 

set. 

Bemarks. 

Total. 

Per  M  nare 
iiioli. 

Poundi. 

250 

1.250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10, 750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,500 

Potmdt. 
1.000 
5,000 
10,000 
20.000 
30,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
76,280 

Ineh, 
0. 

.000100 
.000333 
.000007 
.001000 
.001200 
.001367 
. 001400 
.001433 
.001500 
.001533 
.001567 
.011300 
.012000 
.012933 
.013667 
.015100 
.1500 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000200 
.000167 
.000033 
.000033 
.000067 
.000033 
.000034 
.009733 
.000700 
.000933 
.000734 
.001433 
.1349 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
TensUo  slrengtb. 

1 

0. 

.000033 

.000033 

1 

1 

1             "     ' 

1 

1 

Omieral  summai-y. 

Tensile  strength  per  square  inch  of  original  section pounds..      76.280 

Elastic  limit  per  square  inch  of  original  section do...      45,000 

Elongation  per  inch  after  rupture inch..        .2933 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001567 

Reduction  in  diameter  at  point  of  rupture do...         .184 

Bednotion  in  area  after  rupture,  per  cent  of  original  section 54.6 

Position  of  ru ))ture 1".64  from  neck 

Character  of  broken  surface silky 

Elongationof  inchsections ".18,  ".46*.  ".25 
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Jacket. 

No.  4934. 
Marks,  S^l^ 
Diameter,  ".565. 

Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Saooesaive 
elonntion 
perlnoh. 


Peraument 
Bet. 


Saooeasiye 

pennaneat 

set. 


Remark  B. 


2S0 
1,250 
2,500 
5,000 

7,500 
8,750 
10. 000 
10.500 
10,790 
11,000 
11,250 
11.500 
11.750 
12.000 
12.250 
12.500 
12.750 
U,000 
13.250 
13.560 
13,750 
14.000 
14.250 
22,010 


Inch. 
0. 

.000188 
.000167 
.000333 
.000334 
.000100 
.000107 
.000067 
.000033 
.000033 
.000034 
.000033 
.000067 
.000038 
.000033 
.000034 
.000033 
.000033 
.006467 
.000567 
.000566 


Inch. 
0. 
0. 


Inch. 


.000783 


Initial  loaa. 


Elaatio  limit 


Tenaile  atrength. 


GtifMral  «ifmmary. 

TiHiflfle atvBBgth  per  aqnare  inch  of  oriclBal  aection « pounds..    00,440 

Bastlo limit  per  aanare  inch  of  originiS  aeotion do...    62,u00 

SoqcatioD  perincn  after  rapture inch..      .2238 

Klaiintion_per  inch  under  atrain at  elaatio  limit do...  .001783 

ladnctioD  la  diameter  at  point  of  rapture do...       .145 

BedoetiAn  in  area  after  rupture,  per  cent  of  original  aeotion 44.6 

AiaitioD  of  rupture 1".3  from  neck 

Cbaiacter  of  broken  aurfaoe ailky 

Bmgation  of  inch  sections ".21,  ".82*.  ".14 

H.  Ex.  92 6 
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lO-INCH   STEEL   B.  L.  RIFLES. 


Jaoket. 

No.  4933. 
Marks,  ij^i^ 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

perluoh. 

Sucoesfliye 

Permanent 
aet. 

SncceMfve 

permanent 

set. 

Bemarka. 

Total. 

Per  aqaare 
incli. 

elongation 
perinoh. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13.500 

13,750 

14,000 

14,250 

23,360 

Bounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
43,000 
44.000 
45,000 
46.000 
47.000 
48.000 
40.000 
50.000 
51,000 
62,000 
63,000 
54.000 
55,000 
56,000 
57,000 
03,440 

Inch, 

0. 

.000100 
.000800 
.000633 
.000067 
.001133 
.001300 
.001367 
.001400 
.001467 
.001500 
.001538 
.001567 
.001638 
.001667 
.001700 
.001733 
.001800 
.002000 
.006333 
.007000 
.008000 
.008667 

Inch, 
0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000167 
.000067 
.000033 
.000067 
.000083 
.000033 
.000034 
.000066 
.000034 
.000033 
.000033 
.000067 
.000200 
.004333 
.000667 
.001000 
.000667 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  strength. 

0. 

0. 

1 

1 

' 



General  eumtnary. 

Tensile  strength  per  square  inoli  of  original  section pounds . .    03. 440 

Elastic  limit  per  square  inch  of  original  section do . . .    62, 000 

Elongation  per  inch  after  rapture inch..      .2067 

Elongation  per  inch  under  strain  at  elastic  Umit do ...  .  001800 

Kedurtion  ill  diameter  at  point  of  rapture do...       .134 

Beductlon  in  area  after  ruptore,  per  cent  of  original  section 41. 0 

Position  of  rupture ".87  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  section* ".14«'M8.".3d» 
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Jacket. 


Marks,  «?.B. 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


No.  4942. 


^°srr 

Suoceeelve 
elongation 
per  inch. 

Pemmnent 
set. 

Sncceesive 

permanent 

set. 

Remarks. 

'^-^-    '^^bT~ 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

U,000 

11,250 

U,500 

11,750 

12.000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14.000 

14,250 

14.500 

14,750 

15,000 

24,400 

1.000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
60.000 
51,000 
62,000 
63,000 
54,000 
55,000 
56,000 
57.000 
58.000 
59.000 
60.000 
97,600 

Inch. 
0. 

.000100 
.000383 
.000633 
.000067 
.001100 
.001300 
.001333 
.001383 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001600 
.001633 
.001667 
.001667 
.001700 
.001733 
.004667 
.005367 
.006333 
.0072:» 
.008033 

Inch. 

0. 

.000100 
.000233 
.000800 
.000334 
.000133 
.000200 
.000033 

0. 

0. 

.000034 
.000038 
.000033 
.000034 
.000066 
.000067 
.000083 
.000034 

0. 

.000033 
.000033 
.002934 
.000700 
.000966 
.000900 
.000800 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatic  limit. 

0. 

0. 

Tensile  strength. 

1 

General  summary* 

Tensile  strength  per  sqaare  inch  of  Ofriginal  section pounds . .  97, 600 

Elsntie  limit  per  sanare  inch  of  original  section do. . .    65, 000 

Elongation  per  incn  after  rupture inch..      .2067 

Elonga tlon  per  i nch  under  strain  at  elastic  limit do . . .    001733 

Seduction  in  diameter  at  point  of  rupture do. . .       .144 

Bed  notion  in  area  after  rupture,  i»er  cent  of  original  section 44. 6 

Poaitiottofmptare r'.07ftt>mneolL 

Chaneterof  broken  surihce fine,  silky,  slightly  granular 

Klongatio&  of  inch  seotioiui M4,  ".  19,  ".  20* 
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lO-INGH   STEEL   B.  L.  RIFLES. 

Jacket. 


No.  4941. 
Marks,  ip?^»i 
Diameter,  *'.664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elon^tioQ 
per  inch. 

SnooMsive 

Successive 

Remarks. 

TOW-    !''"l»X" 

elongation 
perlnch. 

^®™etr"*  permanent 

Pounds. 
250 
1,250 
2,500 
6,000 
7,600 
8,750 
10.000 
10,600 
10,750 
11.000 
11,250 
11,500 
11,750 
12,000 
12.250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
21,900 

Pounds. 
1,000 
5.000 
10.000 
20,000 
80.000 
36,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 

Jnek. 

0. 

.000100 
.000267 
.000600 
.000933 
.001038 
.001300 
.001333 
.001333 
.001400 
.001433 
.001500 
.001567 
.001600 
.001633 
.001667 
.001667 
.008000 
.0087(10 

Inch. 
0.- 

.000100 
.000167 
.000383 
.000333 

Inch. 
0. 
0. 

Inch. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000100 
.000267 

0. 

.000033 

0. 

.000067 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 

0. 

.006333 
.000700 
.001000 
.000970 
.001030 

0. 

1 

1 

' 

1          

1 

54,  000     <       . 008700 

55,000 
56.000 
87,600 

.010670 
.011700 

*    1     

1 

General  summary. 

Tensile  strength  per  sqnaro  inch  of  original  section pounds . .    87, 600 

Elastic  limit  per  so  oare  Inch  of  original  section do...    51,000 

Elongation  per  inch  after  rupture inch. .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001667 

Red uction  in  d iameter  at  point  of  rupture do . . .       .  164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.7 

Position  of  rupture i'M8  from  neck 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  sections '^  30*. ".  23, 'Mo 


10-iNCH   STEEL   B.  L.  RIFLES. 

Jacket. 
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No.  4967. 

Marks,  S¥.lf 

Diameter,  ",564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3'^ 


AppUed  loadH.       ', 

: Elongation 

Perequawj  ^^  ^<^^- 


Total. 


inch. 


Pbttiul*. 
250 

1.250 

2,500 

5.0UO 

7.500 

8,750 

10.000 

10,500 

10.750 

11,00c 

11,250 

11.500 

11.750 

12.000 

12.250 

12,500 

12,750 

21.320 


Poutidt. 
1.000 
5,000 
10,000 
20,000 
30,000 
35.000 
40.000 
42,000 
43.000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
5U00O 
85,280 


Inch. 
0. 
.000100 
.000300 
.000633 
.000967 
.001100 
.001300 
.001333 
.001367 
.001400 
.001433 
.001500 
.001667 
.005567 
.006333 
.007667 
.008600 


SncceBSire  j 
elongation  I 
per  inch.  ' 


Permanent 
set. 


I 


SncooMive 

permanent 

set. 


Jneh. 
0. 
.000100 
.000200 
.000333 
.000334 
.000133 
.000200 
.000033 
.000034 
.000033 
.000033 
.000067 
.000167 
.003900 
.000766 
.001334 


Inch.       \      Inch. 


Remarks. 


Initial  load. 


.\ 


Elantic  limit. 


Tennile  strength. 


General  summary, 

Tenfdlo  8tTeDg:th  per  aqoare  inch  of  original  section pounds. .    85, 280 

Elastic  limit  per  sonare  inch  of  original  section do. . .    40, 000 

Ekmgation  per  inch  after  ruptare inch . .      .  2267 

Elongation  pi>r  inch  under  strain  at  elastic  limit do . .    .001500 

Reduction  in  diameter  at  point  of  rupture do. . .        .154 

RMnetion  in  area  after  rapture,  per  cent  of  original  section 47. 2 

Position  of  rupture 1".  5  from  neck 

Character  of  broken  surface «ilky 

Elongation  of  inch  sections *. ".18,   '.  35*,  ".  15 

Chemical  composition. 

Per  cent. 

Total  carbon 0.484 

Graphitic  carbon 0.020 

Combined  carbon 0.464 

Manganese 0.601 

Silicon 0.140 

Salphnr 0.030 

Phosphorus 0.032 

Copper 0.048 
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10-INCH   STEEL  B.  L.  RIFLES. 


Jaoeiet. 

No.  4966. 
Marks,  S^i^k 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SncoeaaiTe 
elonsation 
perluch. 

Pennanent 
set 

SacoMsive 

permanent 

Bet. 

Kemarks. 

Totol. 

Per  M  aare 
incn. 

Poundt. 
250 
1,250 
2,500 
5,000 
7.500 
8,750 
10,000 
10,500 
10,750 
11.000 
11,250 
11,500 
11,750 
12,000 
12  250 
20,710 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80.000 
35,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
82,840 

Inch. 
0. 

.000133 
.000883 
.000M7 
.001000 
.001200 
.001367 
.001433 
.001467 
.001533 
.001633 
.004333 
.006667 
.008333 
.009000 

Inah, 
0. 

.000133 
.000200 
.000834 
.000833 
.000200 
.000167 
.000066 
.000034 
.000066 
.000100 
.002700 
.002334 
.001666 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

.000667 

'   

i                       1                       1       

General  summary. 

Tensile  strength  per  square  inch  of  original  aeotion ponnds..    82,840 

Elastic'lunit  per  square  inch  of  original  section do . . .    44, 000 

Elongation  perincn  after  rapture... inch..      .2207 

Elongation  per  inch  nndor  strain  at  elastic  limit do.. .  .001538 

Kednction  in  diameter  at  point  of  rapture do...       .174 

Kednction  in  areaafter  raptare,  par  cent  of  original  section 62. 2 

Position  of  rapture ".75  from  neck 

Character  of  broken  aarfaoe silky 

Elongation  of  inch  sections ".  39*, ".  16, ".  14 


10-INCH   STEEL   B.  L.  RIFLES. 

Jacket. 

No,  4991. 

Marks,  §¥,a 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 
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Applied  loi^. 

Elongation 
per  inch. 

SaccesBive 
elongation 
pernnch. 

Permanent 
set. 

Snoceesive 
permanent 
*^  set: 

Bemairks. 

To"-     ^"taT^ 

Poundt. 

260 

1,250 

2,500 

6,000 

7,500 

8.750 

10,000 

10,500 

10,760 

11.000 

11,260 

11,500 

11.760 

12,000 

12,250 

12,500 

12.750 

13.000 

13.250 

13,600 

18,760 

14.000 

14,250 

23,750 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
35.000 
40,000 
42,000 
43,000 
44,000 
45.00Q 
40,000 
47,000 
48,000 
49,000 
50.000 
61,000 
52,000 
63.000 
54.000 
55,000 
56,000 
57,000 
95,000 

Inch. 
0. 

.000100 
.000300 
.000633 
.001000 
.001100 
.001383 
.001867 
.001367 
.001400 
.001433 
.001467 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001933 
.003400 
.004600 
.005483 
.006400 

Ineh, 
0. 

.000100 
.000200 

.000367 

.000100 

.000238 

.000034 

0. 

.000033 

.000033 

.000034 

.000100 

.000033 

.000033 

.000034 

.000033 

.000033 

.000200 

.001467 

.001200 

.000833 

.000067 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

1 

General  summary. 

Tensile  atrangth  per  BqnaTO  inch  of  original  section ponnda..    OST^OO 

ElaaticlimitperaQnareinch  of  original  section do...    52,000 

Elongation  per  inon  after  mptnre inch..      .2033 

Slonga^n  per  inch  under  atraln  at  eUiatic  limit do...  .001733 

Red  action  m  diameter  at  point  of  ru  pture do . . .       .124 

Bedneiion  in  area  after  mptore,  per  cent  of  original  section 39. 2 

Position  of  ruptare I ".38  from  neck 

Character  of  noken  surface granular,  radiating  firom  a  silky  spot  at  circumference 

XlongaUon of  inoh sections M3.".30",'M8 
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10-INCH   STEEL   B.  L.  RIFLES. 


jAjOKET. 

No.  4990. 
Marks,  Jflfi 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3''. 


Applied  loads. 

Elongation 
])ermoh. 

Snooeesire 
elongation 
perlnch. 

Permanent 

set. 

Snooeaaive 

permanent 

aet 

Kemarka. 

Total 

Per  sonare 
inch. 

Pounds. 

250 

1  250 

2,500 

5,000 

7.500 

8.750 

10,000 

10.500 

10.750 

11.000 

11,250 

11,500 

11.750 

12,000 

12.2ft) 

12,500 

12,75C 

13.000 

18,250 

18,500 

18,750 

14,000 

28,260 

Pounds. 
1.000 
5.000 
10.000 
20,000 
80.000 
85.000 
40,000 
43.000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
53,000 
53,000 
54,000 
55,000 
56,000 
93,000 

Inch. 
0. 

.000067 
.000300 
.000688 
.000967 
.001067 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001600 
.001633 
.001667 
.001067 
.002667 
.005167 
.006000 
.006038 
.007700 

iMh. 

0. 

.000067 
.000288 
.000338 
.000334 
.000100 
.000233 
.000033 
.000084 
.000033 
.000038 
.000034 
.000066 
.000067 
.000033 
.000034 

0. 
.001000 

inch. 
0. 
0. 

Indi. 
0. 

Initial  load. 

Elaaticlimit. 
Tensile  strength. 

0. 

0. 



... 

* 

.002500 
.000883 

.000933 
.000767 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poands..    98,000 

Blastio  limit  per  so  nare  inch  of  originarseotion do. . .    51 ,  000 

Elongation  per  Inon after  mptare inch..      .2088 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001667 

Rednction  in  diameter  at  point  of  rdptnre do. . .       .104 

Redaction  in  area  after  mptare,  per  cent  of  original  section 49. 7 

Position  of  ruptare 1".34  firom  neok 

Chanoterof  broken  surface line  silky 

Elongation  of  inch  seotiona ".19,".  81*,".  11 


lO-INCH   STEEL   B.  L.  RIFLES. 

Jacket  Ko.  8. 
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No,  6016. 

jnarKB,  b  T,  o 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  lenfirth,  3''. 


Applied  loads. 


T"*--  l^"^""! 


Elonsation 
perlnoh. 


Snecesaive '  p<s_m»-ent  Suoceaslve 
elonffation        ^^^       '  permanent 


per  inch. 


Poioub. 

290 

1.250 

2.500 

5.000 

7,500 

8.750 

10,060 

10.500 

10.750 

11,000 

U,25C 

U,500 

11.750 

UOOO 

12.250 

12,500 

12,750 

13,000 

13,250 

13.500 

22,400 


Powwb. 
1,000 
6.000 
10,000 

ao.ooo 

30,000 
36,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49  000 
60.000 
51.000 
62,000 
63,000 
64,000 
89,840 


i 

Jndk.  ! 
0. 

.000100  I 
.000838 

.000607  i 

.001000  I 

.001200  ' 

.001867  , 

.001400  I 
.001433 

.001500  I 
.001533 

.001000  I 

.001667  ' 

.001667  I 

.001700  ' 

.001900  , 


Inch. 

0. 

.000100 
.000233 
.000334 
.000333 
.000200 
.000167 
.000033 
.000033 
.000067 
.000033 
.000067 
.000007 

0. 

.000033 
.000200 


.006333  ,  .002500 
.00633:]  I  .001000 
.007333    I      .001000 


.1833 


.125067 


Inch. 
0. 
0. 


.000033 


.000033 


Inch. 


.000083 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  aummary. 

Ttasfla  Bfaren^tb  per  iqiuire  inch  of  original  section ponuds..    89,840 

Klastie  limit  per  saoare  inch  of  original  section do. ..    49, 000 

Skngation por  ineli  after mptnre inch..      .2267 

BoDgationper  inch  under  strain  at  elastic  limit do...  .001700 

RsdnctloD  In  diameter  at  poin  t  of  mptnre do...       .164 

Bedoction  in  area  after  mptore,  per  cent  of  original  section 49. 7 

Position  <rf  mptare 1".08  from  neck 

Ckaraeter  of  broken  sorfkce silky,  \rith  a  grannlar  spot .  "12  diamet«r 

EloDgitioB  of  inch  sections ".38^  ".19,  Ml 
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lO-lNCH   STEEL   B.  L.  RIFLES. 

Jacket  No.  8. 


ISo.  5014. 

Marks,  S§;g 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

EloDffation 
per  Inch. 

SuccesBive 
elongation 
per  inch. 

Permanent 
set. 

Snooesslve 

permanent 

set. 

Remarks. 

Total. 

Per  square 
ineh. 

Pound*. 

250 

1,250 

2,600 

5,000 

7.500 

8,750 

10,000 

10,500 

10, 750 

11,000 

11,250 

11,500 

11,750 

12,000 

12, 250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14, 750^ 

15,000 

15,250 

13,500 

24,180 

Poundt. 
1,000 
6,000 
10.000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46, 00  J 
47,000 
48,000 
40,000 
50,000 
51.000 
53,000 
53,000 
64,000 
55,000 
66,000 
67,000 
58,000 
59,000 
60,000 
61,000 
62,000 
96,720 

Inch. 
0. 

.000100 
.  00i)300 
.000638 
.000967 
.  001100 
.001300 
.001333 
.  001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001738 
.001767 
.001800 
.001833 
.001867 
.001067 
.003667 
.005333 
.000667 
.008338 
.1267 

Ineh. 
0. 

.000100 
.000200 
.000338 
.000334 
.000183 
.000200 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000083 
.000033 
.000034 
.000033 

.000034 
.000100 
.001700 
.001666 
.001384 
.001666 
.118367 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

EUstic  limit. 
Tensile  strength. 

0. 

0. 

- 

1 

1 

i 

1 

i; ;.:... 

1 

1 

, 

1 

' 





1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    96, ''20 

Elastic  limit  per  sq  uare  Inch  of  original  section do . . .    67, 000 

Elongation  per  inch  after  rupture inch . .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001887 

Bee Inction  in  diameter  at  point  of  rupture do . . .       .  184 

Beduction  in  area  after  rupture,  per  cent  of  original  section 64.6 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".12, ".  42*, 'M4 


10-INCH   STEEL   B.  L.  RIFLES. 

Jacket  Kg.  9. 
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Marks,  i\^5 

Diameter,  '^564. 

SectioDal  area,  .25  square  inch. 

Gaaged  length,  S". 


lif  o.  5023. 


Applied  loads. 

Elongation 
perfaiofa. 

Saooeeaive 
elonntion 
per  inch. 

Pennanent 
set. 

Snoeeeaive 

pennanent 

Bet. 

Remarks. 

Total 

Peraqnare 
inc^. 

Pounds. 

250 
1.250 

j    Pounds. 

1,000 

6.000 

10,000 

20,000 

80.000 

,        40,000 

!        44,000 

1         46,000 

46,400 

:        47,000 

48,000 

49,000 

50,000 

51,000 

52,000 

53,000 

,        54.000 

!        56.000 

56,000 

67.000 

58,000 

'        50,000 

1        60,000 

61,000 

62.000 

63.000 

100,560 

Inch, 
0. 

.000100 
.000300 
.000633 
.001000 
.001333 
.001407 
.001583 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001767 
.001800 
.001833 
.001867 
.001033 
.002000 
.002667 
.004267 
.006000 
.007333 
.008338 
.1300 

Inch. 

0. 

.000100 
.000200 
.000838 
.000867 
.000333 
.000134 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 

0. 
.000033 
.000033 
.000034 
.000066 
.000067 
.000667 
.001600 
.001738 
.001333 
.001000 
.121667 

Inch. 
0. 
0. 

Ineh. 
0. 

i 
Initial  load 

2,500 

6,000 

7,500 

10,000 

0. 
0. 

ElastioUmit. 

11,000 

U,250 

11,500 

I     11,750 

12.000 

12,250 

12,500 

12.750 

13,000 

13,250 

1    13,900 

13.750 

1    14,000 

14.256 

1    14,500 

14,750 

15,000 

15,250 



'     16.500 

J5.750 

1 

,    25,140 

1 

Tensile  strength. 

General  summary. 


Tenafle stren^h  per  aqnaro  inch  of  original  section pounds.. 

Blastie  limit  per  aqoare  inch  of  original  section do . . . 

Bkmgation  per  inch  after  mptnre inch.. 

Elongation  per  inch  nnder  strain  at  elastic  limit do . . . 

Bednetkm  in  diameter  at  point  of  mptnre do.. . 

BednctioD  in  area  after  mptore,  per  cent  of  original  section 33. 5 

Position  of  mptavs 1".2  from  neck 

Character  of  broken  sarfboe grannlar,  containing  a  doll  flaky  section  ".  30  by  ".  08.    Opened 

cracka  in  surface  of  stem. 
B  of  inch  aeetiona 'Ml.  ".  20*, ".  19* 


100,560 

58,000 

.1667 

.002000 

104 


Chemical  oompoeiHon. 


Iteslc 
finphitic  carbon  . 
Gomliiaed  carbon . 
KMgsneae 


Per 


Solpkor 


cent. 
0.581 
0.026 
0.556 
0.750 
0.283 
0.038 
0.032 
0.000 


16 


^0-INCH   STEEL   B.  L.  RIFLES. 

Jacket  Fo.  9. 


No.  5024. 
Marks,  lo^J 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Eloneation 
perlnoli. 

Successive 
elongation 
perlnob. 

Permanent 
set. 

Sncoeaslve 

set. 

1 

Total. 

Per  sqoare 
indi. 

Remarks. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

10,000 

11,000 

11, 250 

11,500 

11,750 

12,000 

12,250 

12,500 

12. 750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

22, 310 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 

Ineh. 
0. 

.000100 
.000300 
.000633 
.001000 
.001833 
.001433 
.001467 
.001500 
.001567 
.001633 
.001AA7 

Ineh. 
0. 

.000100 
.000200 
.000333 
.000367 
.000333 
.000100 
.000034 
.000033 
.000067 
.000066 
.000034 
.000033 
.000033 
.000034 
.000100 
.004300 
.001166 
.001000 
.001000 
.127367 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

50, 000           . 001700 

51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
89,240 

.001733 
.001767 
.001867 
.006167 
.007333 
.008333 
.009333 
.1367 



j 

1 

............I.....'. ...... 

1 

General  summary. 

Tensile  strength  per  square  inch  of  originarl  section pounds. .    80, 240 

Elastic  limit  per  square  inch  of  original  section do. . .    52, 000 

Elongation  per  inch  after  ruptnre y inch. .      .  2167 

Elongation  per  inch  under  strain  at  elastic  limit '. .  -do. . .  .  001767 

Keduction  in  diameter  at  point  of  rupture do.  - .        .  174 

Keduction  in  area  after  rupture,  per  centof  original  section 52.2 

Position  of  rupture 1"  Anomneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".38*,  ".16,  ".U 

Chemical  composition. 

Percent. 

Total  carbon 0.574 

Graphitic  carbon 0.023 

Conxbined  carbon 0. 54 1 

Manganese 0.748 

SiUcon 0.233 

Sulphur 0.036 

Phosphorus 0.028 

Copper 0.000 


lO-INOH   STEEL   B.  L.  KIFLE8. 

Jacket^ 
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No.  5026. 

Marks,  1^,5 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 


Foundt. 
260 
1,250 
2,500 
5,000 
7,600 
8,750 
10.000 
10,500 
10,750 
11,000 
11.250 
11.500 
11,750 
12,000 
12,250 
12.500 
12,750 
I  13.000 
20,710 


Elonntion 
Pernouare     P^'i^^Ji- 
inoa. 


Pmmdt, 
1,000 
5,000 
10,000 
20,000 
80.000 
35,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
82,840 


Saooewlve 
elongation 
perrnch. 


Inch. 
0. 

.000007 
.000300 
.000033 
.000907 
.001133 
.001300 
.001307 
.001400 
.001433 
.001407 
.001533 
.001600 
.010667 
.011667 
.012267 
.013167 
.014100 


Inch. 
0. 

.000067 
.000233 
.000333 
.0003:i4 
.000166 
.000167 
.000U67 
.00003:) 
.000033 
.000034 
.000066 
.000067 
.000067 
.001000 
.000600 
.000900 


Permanent 
aet. 


Inch. 


Suooeaaive  i 

permanent  I 


Remarks. 


Inch, 


.1492 


r 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    82.840 

Elastic  limit  per  so  nare  inch  of  original  section do . . .    47, 000 

Elongation  per  Incn  after  rupture inch . .      .  2633 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001000 

Reduction  in  diameter  at  point  of  rupture do . . .       .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 52. 2 

Position  of  rupture 1".  6  from  neck 

Character  of  broken  surface tine  silk  v 

Elongation  of  inch  sections ".18,  ".42*,  ".19 


1% 


10-IKCH   STEEL  B.  L.  RIFLES. 

Jacket. 


TSo.  502& 

Marks,  ^^\ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elongation 
per  mob. 

SnocesBire 
eloneation 
perlnoh. 

Permanent 
set. 

Snooeiaive 

permanent 

set. 

Remarks. 

Total. 

Persanare 
inon. 

Pounds. 

250 

1.250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

21,920 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53.000 
87,680 

JfUh. 

0. 

.000067 
.000300 
.000633 
.000967 
.001133 
.001800 
.001367 
.001400 
.001467 
.001533 
.001607 
.001600 
.001033 
.003333 
.005700 
.006667 
.008000 
.009000 
.1600 

Ineh. 
0. 

.000067 
.000233 
.000333 
.000334 
.000166 
.000167 
.000067 
.000033 
.000067 
.000066 
.000034 
.000033 
.000033 
.001700 
.002367 
.000967 
.001333 
.001000 
.1510 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

1 

0, 

Elastic  limit. 
Tensile  strongtb. 

0. 



::::!:::;::;i::::;::::::: 

1 





General  Bumtnary. 

Tensile  strength  per  sqnareinohof  original  section ponnds..    87,680 

Elasllclimit  per  square incb  of  original  section do..      48,000 

Elongation  per  incn  after  rupture inch..      .2267 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001638 

Reduction  in  diameter  at  point  of  rupture do...       .184 

Reduction  in  areaafter  rupture,  per  cent  of  original  section 54.6 

Position  of  ru pture 1 " .  4  from  neck 

Gbanicter  of  broken  surface fine  silky 

Elongation  of  incb  sections ".  15, ".  35*,  ".18 


10-lnoh  steel  b.  l.  rifles. 
Jacket  No.  12. 
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No.  5169. 

Marks,  i«$i^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  incb. 

Gauged  leugtli,  3''. 


Applied  loads. 

Elongation 

Bnooessive 
elongation 
perinch. 

Permanent 
set. 

Snooeasire 

Kemarks. 

Total. 

Per  square 
Inoli. 

Pounds. 

250 

1.260 

2,500 

5,000 

7.500 

8.750 

10,000 

10,500 

10.750 

11,000 

11.250 

U.500 

11,760 

12.000 

12,260 

12,600 

12.750 

13,000 

21,780 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42  000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50.000 
51.000 
52,000 
87,040 

Inch. 
0. 

.000100 
.000267 
.000600 
.000933 
.001067 
.001233 
.001300 
.001383 
.001400 
.001433 
.001467 
.001533 
.002388 
.004333 
.005667 
.006333 
.007333 
.1267      ' 

Inch. 
0. 
.000100 
.000167 
.000333 
.000333 
.000184 
.000106 
.000067 
.000033 
.000067 
.000033 
.000034 
.000060 
.000800 
.001000 
.001334 
.000666 
.001000 
.119367 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umit. 
Tensile  strength. 

0. 

0. 

1 

General  eummary. 

Tensile  strength, per  square  inoh-of  original  section pounds..    87,040 

Blaatic  limit  p4»  square  inch  of  original*  section do...    47,000 

BloDgation  per  Inch  after  rupture inch..      .2138 

Bkmgation  perinch  under  strain  at  elastic  limit do...  .001533 

Badnction  in  diameter  at  pointof  rupture do. . .        .  164 

Bednction  in  area  after  rupture,  per  cent  of  original  section 40.7 

Poaitioaiof  rupture 1"  .4fromneck 

Cbaraeterof  broken  surfatie J silky 

Skugation  of  inch  sections ".23,  ".31*,  ".10 
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10-INCH   STEEL   B.  L.  BIFLE8. 

Jacket  No.  12. 


Fo,  5170. 

Marks,  JJ?;*/ 

Diameter,  *'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elongation 
per  Inch. 

Sacoeaeiye 
perlnoh. 

Permanent 
set. 

Soeoesaiye 

Renuvks. 

Total. 

Per  sq  aare 
inch. 

Poundt. 

250 

1,250 

2,500 

5.000 

7,500 

8,760 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,500 

12,750 

18,000 

13,250 

13,500 

13,750 

14,000 

21,620 

Poundt. 
1.000 
5,000 
10,000 
20,000 
80.000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61.000 
62,000 
63,000 
64.000 
55,000 
56,000 
86,480 

Inch, 
0. 
.000183 

Inch. 
0. 
(Moisn 

Inch. 
0. 
0. 

Inch. 
0. 

InlUalload. 

Blaatio  limit. 
Tensile  strength. 

.000300          .060l67 
.000633    1       oansaa 

.001000 
.001167 
.001333 
.001400 
.001433 
.001467 
.001500 

.000367 
.000167 
.000106 
.000067 
.000033 
.000034 
nnnnaa 

0. 

6. 

.001567    ;      .000007 

.001600 
.001633 
.001667 
.001700 
.001767 
.006167 
.007500 
.008667 
.009667 
.011000 
.1433 

.000038 
.000033 
.000034 
.000033 
.000067 
.004400 
.001333 
.001167 
.001000 
.001338 
.1823 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds. .    86,480 

Elasticlimitpersaureinchof  originabseotion do...    61.000 

Elongation  per  inch  after  ruptare inch..      .2888 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001787 

Keduction  in  diameter  at  point  of  raptuife do . . .        .174 

Beduction  in  area  after  rupture,  per  cent  of  original  section 52.2 

Position  of  rupture l".7fhmineck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16,".42*,".l8 


lO-mCH   ST££L   B.  L.  RIFLES. 

Jaoket. 
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No.  5168. 


Diameter,  '^564. 

Sectional  area,  25  sqaare  inch. 

Ganged  length,  3^^ 


Sloxuntion 
perrnch. 

Saooeasive 
elongation 
per  inch. 

Pennanent 

set. 

SncoesslTa 

permanent 

Bet. 

Bemarks. 

Total. 

PerBooare 
inoh. 

250 

1,250 

2,500 

5.000 

TtSOO 

8.756 

10,000 

10,500 

10,750 

U,000 

11.250 

11.500 

11.750 

12.000 

12.250 

12.500 

12,750 

13.000 

13,250 

13.500 

13,760 

22,900 

Pound*. 
1.000 
5.O0O 
10,000 
20.000 
80.000 
35.000 
40.000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
51,000 
62,000 
53,000 
54.000 
56,000 
90.240 

0. 

.000100 
.000300 
.000633 
.000967 
.001133   . 
.001333 
.001400 
.001433 
.001467 
.001500 
.001533 
.001600 
.001667 
.001700 
.001767 
.002667 
.006000 
.007067 
.007767 
.008683 
.1433 

Inch, 
0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000200 
.000067 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.000033 
.000067 
.000900 
.003333 
.001067 
.000700 
.000866 
.134667 

Inch. 
0. 
0. 

IncK 
0. 

Initial  load. 

0. 

0. 



Elastie  limit. 

Tensile  strength. 

Qtneral  summary, 

Itesile  ctren^tfa  per  sqnare  inoh  of  oriffinal  section ponnds..    90,240 

Bastic limit  per  so aare  inch  of  original  section do...    50,000 

Songatian  per  incn  after  raptnre Inch..      .2333 

Bhmgation  per  inch  nnder  snrain  at  elastic  limit do...  .001767 

Bednetion  in  diameter  at  point  of  roptare do...       .154 

BednetJon  in  «rea after  roptnre,  per  cent  of  original  section 47.2 

Poaftton  of  mptore 1".  2  from  neck 

Chaneter  of  oaroken  snrfaoe silky 

BUngation  of  Ixich  aectfona ".  29*. ".  25, ".  16 

H.  Ex.  92 6 
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10-inch  steel  b.  l.  rifles. 
Jacket. 


No.  5167. 

Marks,  g'?,^ 

Diameter,  ".564, 

Sectional  area,  .25  square  inch. 

Gauged  lengtb,  3". 


Applied  loads. 

Elongation 
per  inch. 

Succesaive 
elonj^ation 
per  inch. 

Permanent 

80t. 

Successive 

permanent 

set 

Bomarks. 

Total. 

Per  square 
inch. 

Poundt. 
250 
1,250 
^500 
6,000 
7,500 
8,760 
10,000 
10. 500 
10,7.50 
11.000 
11.250 
11,500 
11,760 
12.000 
12,250 
12.500 
12.750 
13,000 
18,250 
22,140 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40.000 
42.000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
5  ,000 
51,000 
52,000 
63,000 
88,660 

Inch. 
0. 

.000087 
.000300 
.000633 
.001000 
. 001167 
.001333 
.001400 
.001433 
.001500 
.001567 
. 001600 
.001633 
.001700 
.004167 
.000667 
.007833 
.008687 
.009333 
.1433 

Inch. 
0. 

.000067 
.000233 
.000338 
.000367 
.000167 
.000166 
.  000067 
.000033 
.OC0067 
.000067 
.000033 
.000033 
.000067 
.002467 
.002500 
.001166 
.000834 
.000666 
.  133967 

Inch, 
0. 
0. 

Inch. 
0. 
............ 

Initial  load. 

* 

Elastie  limit. 
Tensile  strength. 

1 

0. 

0. 

:::::::::::; 

1 

1 

1 

! 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88,680 

Elastic  limit  per  square  inch  of  original  section do...    48,000 

Elongation  per  inch  after  rupture inch. .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Reduction  in  diameter  at  point  of  rupture do. . .       .  164 

Reduction  in  area  after  rupture,  per  ceut  of  original  section 40. 7 

Position  of  rupture l".2firomneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".82*.  ",24,  ".12 


lO-mCH   STEEL  B.  L.  RIFLES. 

Jacket  No.  14 

No.  6176. 

Marks,  i^§i^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 
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AppUedlottda. 

Elonntion 
permoh. 

• 

SnooesaiTO 
elongation 
per  inch. 

Permanent 
aet. 

Sncoesaive 

permanent 

aet. 

Remarka. 

ToUL 

Persqaare 
inch. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10.500 

10,750 

11,000 

11.250 

11.500 

11.750 

12.000 

12.250 

12.500 

12,750 

13.000 

20.880 

Pounds. 
1,000 
6,000 
10.000 
20,000 
30,000 
35,000 
40,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47.000 
48.000 
49,000 
60,000 
51,000 
62.000 
83,520 

Inch. 

0. 

.000100 
.000:»3 
.0O06C7 
.001000 
.001133 
.0013:13 
.001867 
.001400 
.  0014.33 
.001467 

-.001500 
.001567 
.016000 
.016833 
.017333 
.017833 
.0/8500 
.1667 

Inch. 
0. 

.000100 
.000233 
.000334 
.000:<33 
.000133 
.  000200 

.oooo:J4 

.  000033 
.000033 
.000034 
.000033 
.000067 
.014433 
.0008:J3 
.  000.500 
.000500 
.000667 
.1482 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

1 

1 

, 

Elastic  llmil 

i 

1 

1 

Tensile  strength. 

( 

General  summary. 

Teasile atren^h  per  aqnare inch  of  original  section pounds..    83,620 

flastic  limit  per  sqaare  inch  of  original  section do. . .    47, 000 

Kkrogatlon  per  Inch  after  Tuptare inch..      .2500 

fTiofliration  per  inch  nniler  strain  at  elastic  limit do...  7001567 

HeductJon  in  diameter  at  point  of  rupture do...        .164 

Redaction  in  arei»  after  rupture,  per  cent  of  original  section 40. 7 

Position  of  niptnre 1".  5  from  neck 

CbanMrter  of  broken  aorface silky 

Elongation  of  indft  sections ".  14, ".  40*, ".  19 
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10-INCH   STEEL   B.  L.  RIFLES. 

Jacket  No.  14. 


No.  6176. 

Marks,  \Y^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Oanged  length,  3". 


Applied  loads. 

Elonfiration 
per  inch. 

SaocessiTe 
eloD^tiou 
per  mch. 

Peimanent 
set. 

Sacoessive 

permanent 

Bet. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,600 
5,000 
7,500 
8,750 
10  UOO 
10, 600 
10, 750 
11, 000 
11,250 
11,500 
11,750 
12,000 
12,250 
12, 500 
12, 750 
13,000 
21,440 

Pounds. 
1.000 
6,000 
10,000 
20.000 
30,000 
35,000 
40,000 
42,000 
43,^00 
44,000 
'45,000 
46,000 
47, 000 
48,000 
49,000 
50,000 
51, 000 
52,000 
86.760 

Inch. 
0. 

.000133 
.  0003:^3 
. 000667 
. 001000 
.001167  • 
.001333 
.001400 
.001433 
.001500 
.001533 
. 001000 
.001633 
.006600 
.007100 
.  008300 
.009267 
.010333 
.1433 

Inch. 

^;  000133 

.  000200 
.000334 
.000333 
.000167 
.000166 
.000007 
.000033 
.000007 
.  0000:{3 
.000067 
.000033 
.004967 
.000500 
.001200 
.  001)967 
.001U66 
.132967 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

1 

1 

0. 

0. 

Elastic  limit 

1 

1 

1 

General  summaiif. 

Tensile  ntrenf^h  per  sqaaxe  inch  of  oricinal  section poands . .    85, 760 

Elastic  limit  per  square  inch  of  original  section do. . .    47, 000 

Elong^ionper  inch  after  rupture inch.        .2333 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001633 

Reduction  in  diiuneter  at  p<»iut  of  rupture do. . .        .  164 

Reduction  in  area  after  mpture,  per  cent  of  original  section 49. 7 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky ;  opened  cracks  in  surface  of  stem 

Elongation  of  inch  sections ".13.  ".44*.  ".la 


10-INCH   STEEL   B.  L.  RIFLES. 
Jaoeet  KO.  16. 
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Fo.  6180. 


Marks,  ^|^;x^ 

Diameter,  ^'.564. 

Sectional  area,  .26  square  inch. 

Ganged  length,  3''. 


EloDgation 
per  inch. 

SacceBsive 
eloD*;atJon 
per  inch. 

Permanent 
set. 

Succeeftive 

permanent 

set. 

Kemarks. 

ToUl. 

FersooAre 

P0U7ld8. 

250 

1.250 

2,.'S00 

5.000 

7,500 

8,750 

10.000 

10.500 

10,750 

11,000 

11,250 

11.500 

11.750 

12.000 

12,250 

12.500 

12.750 

13,000 

13,250 

13,500 

13,750 

14,000 

23,220 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
36.000 
40,000 
42,000 
43,000 
44.000 
45.000 
46.000 
47,000 
48,000 
4»,0U0 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
56.000 
92,880 

Inch. 
0. 

.000067 
.000300 
.000638 
.000033 
.001133 
.001300 
.001307 
.001400 
.001433 
.001467 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.002267 
.002833 
.004033 
.005(!00 
.006667 

Inch. 
0. 

.000067 
.000233 
.000333 
.000300 
.000200 
.000167 
.000067 
.000033 
.000033- 
.000084 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
.000567 
.0U0.')66 
.001200 
.000967 
.001667 

Inch. 
0. 
0. 

Inch. 
0. 

luitialload. 

0. 

0. 

1 - 



Elastio  limit 

Tensile  strength- 

General  summary. 

Tensile  streDf^-h  per  square  inch  of  original  section pounds..    02,880 

Elastic  limit  per  souare  inch  of  original  section do. . .    51, 000 

Songation  per  incn  after  rupture inch..      .2000 

EloBgatioo  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Seduction  In  diameter  at  point  of  mpture do. . .       .  174 

Bednction  in  area  after  ruptnie,  per  cent  of  original  sectfon 52.2 

Position  of  rnptnre l".lfrom  neck 

Character  of  broken  snrfaoe silky 

Xkngatiotof  InehMotioni ".08, ''.28,  ".29* 


86 


10-INCH   STEEL  B.  L.  RIFLES. 

Jacket  ]^o.  16. 


No.  6179. 

Marks/ri^:? 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3  ". 


Applied  IcMids. 

Eloneation 
per  Inch. 

SncceAflive 
elon;^tion 
poriuch. 

Permanent 
set. 

SaccesAive 

peminueut 

Bet. 

Eemarks. 

Total. 

incL. 

Pound*. 

250 

1,250 

2,600 

6,000 

7,600 

8,750 

10,000 

10,500 

10. 750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13.000 

13,260 

13,500 

13.750 

14,000 

22,120 

Pound*. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
61,000 
62.000 
63.000 
64,000 
65.000 
56,000 
88,480 

Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001133 
.001300 
.001338 
.001367 
.001400 
.001433 
.001467 
.001533 
.001567 
.001600 
.001633 
.001667 
.014367 
.016167 
.016833 
.010500 
.017667 

Inch. 
0. 

.000067 
.000233 
.0003:« 
.000334 
.000166 
.000167 
.000033 
.000034 
.000033 
. 000033 
.000034 
. 000066 
. 000034 
.0000:«3 
.000033 
.000034 
.  012700 
.000800 
.000666 
.000667 
.001167 

Intih. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Blaatic  limit. 
Tensile  strength. 

0. 

0. 

General  summary » 

Tensile  strength  per  aqnare inch  of  orislnal  section pounds..    88,480 

Elflstic  limit  per  square  inch  of  original  section do...    51,000 

Elongation  per  inch  after  rupture inch..      .0667 

Elongation  per  inch  under  strain  at  elasUo  limit do...  .001667 

Kednction  in  diameter  at  point  of  rupture do . . .        .024 

Reduction  in  area  after  rupture,  per  cent  of  original  section 8.4 

Position  of  ruptnre ".3  from  neck 

Character  of  broken  surface granular 

Elongation  of  inch  sections ".06*,  ".06,  ".08 
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TABVLA  TION  OF  TENSION  SPECIMENS  FROM  10-INCH  STEEL  B.  L.  RIFLES. 


Ko.of 


4939 
4«7» 

4978 

4983 
4S93 
5005 
5004 

5020 
5019 
5185 
5186 

5160 
5161 

5163 

5164 
5166 
5166 

51T7 


5178 

5194 

5193 
5304 
5203 

4964 
4983 
4942 

4941 
4967 
4W6 
4991 
4990 
5013 
5014 
S023 

5024 
5026 
5025 
5169 
6170 
510B 
5167 
6176 
6175 
5180 
5179 


Position  in 
gun. 


Tube.. 
....do. 
....do. 


do. 


do 

do 

do 

do 

do 

do 

Tube  No.  11... 
.^...do 

TabeKo.12... 
do 


TnboNo.13... 

do 

TaboNaU... 

do 

TabeKo.l5... 


do. 

Tube.. 


.do. 
.do. 
.do. 


Jacket. 
. . . .  do  . 
do. 


do 

do 

do 

do 

do 

Jacket  No.  8.. 

do 

Jacket  N«.  9.. 


do 

Jacket 

do 

Jacket  Ko.  13. 
do 

Jacket 

do 

Jacket  No.  14. 

do 

Jacket  Ko.  15. 
....do 


Location 
of  speoi- 


Middle. 
...do.. 
...do.. 


.do. 


..do... 

..do... 

..do... 

..do... 

....do... 

...do... 

Inside . . 

...do... 

Oatside. 
do... 


....do.. 
....do.. 
....do.. 
Inaide. 


...do.. 
Middle. 


.do. 
.do. 
.do. 


.do. 
.do. 
..do. 


...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
Outside 
...do.. 
...do.. 


...do.. 
Middle. 
...do.. 
Inside . 
— do .. 
Middle. 
...do.. 
Inside . 
....do.. 
....do.. 
....do.. 


Elastic 

limit 

per 

square 

Inch. 


Potmds. 
42.000 
49,000 
45.000 

52,000 

46,000 
47,000 
49.000 
47.000 
47,000 
46,000 
44,000 
42,000 


40,000 

47,000 
46,000 
47,000 
48.000 
51,000 


45,000 

62,000 

64.000 
42.000 
45,000 

52,000 
52,000 
55,000 

51,000 
46,000 
44,000 
52,000 
51,000 
49.000 
57,000 
58,000 

52,000 
47,000 
48,000 
47,000 
51,000 
50,000 
48,000 
47.000 
47.000 
51,000 
51,000 


Tensile 
strength 

per 
sonars 

inch. 


Potmdf. 
86,400 
01,600 
01,600 

90,000 

86,200 
88,800 
89.860 
86.560 
86.040 
85,060 
79,440 
80,760 

96,280 
78.880 

85,680 
8a  080 
87.920 
80,120 
84,060 


83,760 

90,200 

85,480 
81.440 
76,280 

90,440 
93,440 
97,600 

87,600 
85,280 
82.840 
96,000 
98.000 
89,840 
96.720 
100,660 

89,340 
82,840 
87,680 
87,040 
86,480 
00,240 
88,560 
83.520 
85,760 
92,880 
88,480 


Con. 

Elon- 

trac- 

tSL 

tion 
of 

area. 

P.rt. 

P.et 

22.7 

44.6 

16.7 

47.2 

20.7 

41.9 

28.8 

44.6 

24.3 

49.7 

23.0 

49.7 

21.8 

40.7 

22.3 

49.7 

24.0 

52.2 

23.0 

49.7 

23.3 

40.7 

18.8 

27.6 

19.3 

44.6 

34.0 

80.4 

21.0 

47.2 

22.7 

62.2 

10.3 

47.2 

28.8 

49.7 

10.8 

15.0 

15.8 

18.3 

20.8 

89.2 

23.3 

62.2 

24.0 

52.2 

29.3 

54.6 

22.8 

44.6 

20.7 

4L9 

20.7 

44.6 

22.7 

49.7 

22.7 

47.2 

22.7 

52.2 

20.3 

39.2 

20.3 

49.7 

22.7 

49.7 

22.7 

54.6 

16.7 

83.5 

21.7 

52.2 

26.8 

62.2 

22.7 

54.6 

21.8 

49.7 

23.8 

62.2 

23.3 

47.2 

22.7 

49.7 

25.0 

49.7 

23.8 

49.7 

20.0 

62.3 

6.7 

&4 

Appearance  of  frao- 
.tore. 


Fine  silky 

doT?: 

Grannlar,  50  per  cent ; 

silky,  50  per  cent. 
Grannlar,  40  per  cent ; 

silky,  60  per  cent. 
Pine  silky 

.^'Jo::::::::::::::: 

do 

....  do 

do 

Granular,  90  per  ccn  t ; 
silky,  10  per  cent. 

Silky 

Silky  and  fine  grann- 
lar. 

Silky 

do 

.....do 

do 

Grannlar,  80  per  cent ; 
dull  liaky,  20  per 
cent. 

Granular,  small  flaky 
spot. 

Fine  granular,  60  per 
cent  silky. 

.^I^^o-.:::::::::::::: 

do 


.do. 
.do. 


Fine  silky,  slightly 

araniilar. 
Fine  silky 

.^.'^Jo-::::::::::::::: 

Granulnr,  silky  spot. . 

FinesUky 

Silky,  granular  spot. . 

SUky 

Grannlar,  and  dnll 
flaky. 

Silky 

Fine  silky 

do 

^"".L 


....do.... 

do.... 

.....do.... 
....do.... 

do.... 

Granular  . 


Eemarks. 


Breech  end. 
Muzzle  end. 
Breech  end. 

Mnsxle  end. 

Breech  end. 
Mnssle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 

Breech  end. 
Muzzle  end. 

Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 


Mnazle  end. 

Breech  end. 

Muzzle  end. 
Breech  end. 
Muzzle  end. 

Breech  end. 
Muzzle  end. 
Breech  end. 

Muzzle. 
Breech. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 

Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  and. 
Breech  end. 
Muzzle  end. 


/ 


12-INCH  STEEL  B.  L.  RIFLES. 


SPEOIMElJfS  FEOM  TUBES  AND  JACKETS. 


/^ 


> 


12-INGH   8TEEL   fi.  L.  RIFLES. 

Tube  'So.  15. 
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Marks,  ^2^"^ 


No.  4932. 


BT4M 
Diameter, "  .664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3^'. 


AppUed  loads. 

Elonsatlon 
per&kch. 

Snccessive 
elongation 
per  inch. 

Permiuient 
set 

Snccessive 

permaoent 

set. 

Bemarks. 

TofaJ. 

PerMiiare 
inoh. 

Pounds. 

250 

1,230 

2,500 

5,000 

7,500 

8.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11.500 

21.070 

rmtndt. 
1,000 
6,000 
10,000 
20,000 
30.000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
87.880 

Inch, 
0. 

.000100 
.000267 
.000600 
.000933 
.QOllOO 
.001300 
.001333 
.001467 
.001700 
.002067 
.002600 
.003200 

Inch, 
0. 

.000100 
.000167 
.0003:i3 
.000333 
.000167 
.000200 
.000033 
.000134 
.0OU233 
.000367 
.000533 
.000600 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 



1 

1 

t 

1 

General  summary, 

TeBnleftrength  per  square  inch  of  original  section poands..    37,880 

Elasdf  limit  per  eqaare  inch  of  originiu  section do . . .    41,  Oi)0 

EloBgation  per  inch  after  rapture inch. .      .  2233 

Xlmgation  per  inch  under  strain  at  elastic  limit do...  .001333 

JBedoction  in  diameter  at  point  of  rupture do. . .       .  144 

Sbdoctlon  in  area  after  raptnie,  per  cent  of  original  sectiuu 44.6 

PbaitioQ  of  mptnre V.  6  from  nock 

Charaeterof  broken  surface silky 

~  I  of  inch  sections ".  14, ".  38*. ".  15 
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12-INOH   STEEL   B.  L.  RIFLES. 

Tube  No.  15. 


Marks,  ']|??;5 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elonfcation 
per  inch. 

SucceasiTe 
elongation 
perlnch. 

Permanent 
set. 

Snccessi-ve 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 
250 
1,250 
2,500 
6,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,260 
11,500 
11,750 
12,000 
12,250 
32,600 
12.760 
22,610 

Pounds, 
1,000 
6,000 
10,000 
20,000 
80(000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
90,440 

Inch. 
0. 
.000100 
.000300 
.000633 
.001000 
.001167 
.001338 
.00! 367 
.001400 
.001433 
.001500 
.  001533 
.001567 
.001867 
.003667 
.004667 
. 005733 
.006500 

Inch. 
0. 

.000100 
.000200 
.(K)0333 
.000367 
.000167 
.00U166 
.000034 
.  1 00033 
.000033 
.000067 
.000033 
.000034 
.000100 
.002000 
.001000 
.001066 
.000767 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 

1 

1 

0. 
0. 

::::::::::: 

' 

i 

1 

1 

Elastio  limit. 

, 

1 

Tensile  strength. 

. 

General  summarif. 

Tensile  strength  per  aqnare  inch  of  original  section pounds..    90,440 

Elastic  limit  per  souare  inch  of  original  section do. . .    46. 000 

Elongation  per  inch  after  ruptnre .* inch..      .2167 

Elongation  per  inch  nnder  strain  at  elastio  limit do. . .  .  001567 

Reduction  in  diameter  at  point  of  rapture do. . .        .  144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1 ".  5  from  neck 

Character  of  broken  snrface silky 

Elongation  of  inch  sections ".  13,  ".  37*, ".  16 


^ 


12-INCH  STEEL   B.  L.  RIFLES. 

Tube. 

No.  4928. 
Marks,  ^,5{ 
Diameter,  ".565. 
Sectional  area  .25  square  inch. 
Gauged  length,  3". 
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Elongation 
perlnoli. 

Saooeeaive 
elongation 
per  inch. 

Pennanent 
set. 

Sacceeaire 

permanent 

aet. 

Semarka. 

Total. 

Permuwe 
inch. 

P<mnds. 

250 

1.250 

2,500 

5,000 

7.500 

8,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

11.500 

1L750 

12,000 

12,250 

12.500 

12.750 

22,486 

Pounds. 
1,000 
5,000 
10.000 
20,  COO 
80,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
40.000 
60,000 
51.000 
89,920 

Inch. 
0. 

.000067 
.000300 
.000667 
.000900 
.001067 
.001233 
.001267 
.001300 
.001300 
.001333 
.001367 
.001400 
.001638 
.002267 
.002667 
.003667 
.004383 

Inch. 

0. 

.000067 
.000233 
.000267 
.000333 
.000167 
.000166 
.000034 
.000033 

0. 

.000033 
.000034 
.000033 
.000233 
.000634 
.000400 
.001000 
.000666 

Inch. 
0. 
0. 

Inch, 
0. 

Initialload. 

Elaatic  limit. 

Tenaileatrength. 

• 

0. 
0. 

1 

Qmeral  nummary. 

TflBsileatreDgthperaqiiAre inch  of  original  aection poanda..    89,920 

£la8tie  limit  per  sauare  inch  of  original  aection do...    46,000 

EloBgation  per  inch  after  rapture inch . .      .  2200 

EkngatioD  per  inch  under  atrain  at  elaatic  limit do. . .  .  001400 

Bedaction  In  diameter  at  point  of  mptnre do. . .        .  165 

Bcdoctfonin  area  after  mptnre,  per  cent  of  original  section 49.7 

Poaition  of  raptare ]".35  firom  neck 

Cfaanoterof  broken  aurlboe ailky 

Bkngation  of  inch  sectiona ".  20".  34*, ".  12 
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la-IKGH   STEEL   B.  L.  RIFLES. 

Tube, 


No.  4927. 


MarkB,  ^,5 

Diameter,  '^563. 

Sectional  area,  .25  sqnare  inch. 

Gauged  length,  3''. 


Appliedloads. 

Elongation 
per  inoh. 

Snocesflive 
elongation 
per  inch. 

Pennsnent 
aet 

SnocoAsive 

permanent 

set 

lEtemarlcB. 

Total. 

Per  BQ  uare 
inch. 

Poundt. 
250 
1,250 
2,500 
5.000 
7,500 
8,750 
10.000 
10,250 
10,500 
10, 750 
11.000 
11,250 
11,500 
11,7.'>0 
12,000 
12,250 
12,500 
21,870 

Poundt. 
1,000 
6.000 
10,000 
20.000 
30.000 
35.000 
40,IH)0 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47.000 
48.000 
49,000 
50,000 
87.480 

Ineh. 
0. 

.000067 
.000300 
.000667 
.001000 
.  001133 
.001333 
.  001367 
.  001400 
.001400 
.001433 
.001467 
.001600 
.001867 
.003400 
.004100 
.005333 

Ineh. 
0. 

.000067 
.000233 
.000367 
.000333 
.000133 
.000200 
.000034 
.  000033 
0. 
.000033 
.000034 
.  000133 
.  000267 
.001533 
.  000700 
.001233 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1 

t 

0. 
0. 

1 

' 

1 

General  summary. 

Tensile  strength  per  aqnare  inch  of  original  section pounds..    87,480 

Elastic  limit  per  soaare  inch  of  original  section do. ..    45, 000 

Elongation  per  inch  after  rupture inch . .      .  2533 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001467 

Beductiou  in  diameter  at  point  of  rupture do...        .183 

Rodnotionin  area  after  rupture,  per  cent  of  original  section 54.6 

Position  of  rupture 1".  06  from  neck 

Character  of  broken  surface .,.  silky 

Elongation  of  Inch  sections ".  41*, ".  20. ".  16 


12-INCH   STEEL   B.  L.  RIFLES. 

Tube. 
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TSo.  5013. 
Marks,  §^.^ 
Diameter,  ".564. 
Sectional  area,  25  square  inch. 
Ganged  length,  3'^ 


Applied  loads. 


Total. 


PerMiUffe 
inoB. 


Elongation 
per  inch. 


Suoceuive 
elon  cation 
per  Inch. 


Permanent 
set. 


Snccessive 

permanent 

aet. 


Bemarka. 


Pounds. 

250 

1,250 

2,500 

5.000 

7.500 

8,750 

10.000 

10,250 

10,500 

10.750 

11,000 

11,250 

11.500 

11.750 

12,000 

12.250 

12.500 

U.750 

UOOO 

13.350 

23.500 

23,750 


Pounds. 
1,000 
6,000 
10,000 
20,000 
80.000 
85.000 
40.000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
51.000 
52,000 
63,000 
54,000 
05,000 


Inch. 
0. 
.000100 
.000300 
.000633 
.000967 
.001100 
.001300 
.001333 
.001367 
.001367 
.001400 
.001433 
.0013:{3 
.001600 
.OJ1667 
.001733 
.002267 
.002667 
.0036:i8 
.004338 


Ineh. 

0. 

.000100 
.000200 
.000338 
.000384 
.000133 
.000200 
.000033 
.000034 

0. 
.000033 
.000083 
.000100 
.000067 
.000007 
.000066 
.000534 
.000400 
.000066 
. OOJ700 
.001000 


Inch. 


Ineh. 


Initial  load. 


0.  |. 


Elastic  limit 


.1 


Tensile  strength. 


Oeneral  summary. 

TetuDm  atrenctb  per  square  inch  of  original  section ponnds. .    05, 000 

JEZasticlimit per  square  inch  of  originafseotion do...    49,000 

IBlongntUm  per  inch  after  mptnre inch. .      .2100 

SloDgBtiou  per  inch  under  strain  at  elastio  limit do...  .001733 

Redaction  in  dlanaeter  at  point  of  rupture do...       ;144 

Badaction  in  areA  after  mpture,  per  cent  of  original  section , 44.6 

Position  of  mptuT^ -. 1". 6  from  neck 

Character  of  broken  anrfaoe silky 

^^tfon  of  inch  sectiona ".  16, ".  86*. ".  12 
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13-INCH   STEEL   B.  L.  BIFLE& 

Tube. 


No.  5012. 

Marks,  S*i.\ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Elongation 
per  inch. 

elongation 
perinoh. 

Permanent 
set 

SaooesslTe 

Remarks. 

Total. 

Per  square 
inoii. 

Poundt. 

250 

1,250 

2,500 

6,000 

7,500 

8,760 

10,000 

10,250 

10,500 

10. 750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

21,480 

PaundM. 

1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46.000 
47, 000 
48,000 
40,000 
85,920 

Inch, 

0. 

.000100 
.000800 
.000633 
.000067 
.001100 
.001267 
.001300 
.001333 
.001367 
.001433 
.003733 
.005000 
. 006067 
.007000 
.007667 

Inch, 
0. 

.000100 
.000200 
.000838 
.000334 
.000133 
.000167 
.000033 
.000033 
.000034 
.000066 
.002300 
.001267 
.001067 
.000033 
.000667 

Inch.  ' 
0. 
0. 

Inch. 
0. 

Initialload. 

Elae  tie  limit. 
TensUe  strength. 

0. 

0. 

1 

( 

i 

General  iummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    85,930 

Elastic  limit  per  square  inch  of  original  section do . . .    44. 000 

Elongation  per  inch  after  rupture inch..      .2800 

Elongation  perinoh  under  strain  at  elastic  limit do...  .001488 

Eeductiou  in  diameter  at  point  of  rupture <. do. . .        .  164 

Heduotion  in  area  after  rupture,  per  cent  of  original  section 40. 7 

Position  of  rupture 1".  5  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  17, ".  39*, ".  13 


13-ikch  steel  b.  l.  rifles. 
Tubs. 


97 


No.  615L 


Marks,  fi,*^ 

Diameter,  ^564. 

Sectional  area,  .25  sqnare  inch. 

Ganged  length,  3'^ 


Applied  liMds. 

Elongation 
per  Inch. 

elongation 
perlnch. 

Permanent 
set. 

porninnent 
set. 

Remarks. 

Total. 

Per squAro 
fnck 

Pound: 

230 

1.250 

2.GO0 

5.000 

7,500 

8.750 

10.000 

10.250 

10,500 

10.750 

11.000 

11.250 

11.500 

11.750 

I2.ri00 

1Z2jO 

31,340 

Pounds. 
1,000 

5.000 
10.000 
20.000 
30.000 
35,000 
40,000 
41.000 
42.000 
43.0C0 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
85,360 

Inch. 
0. 

.000067 
.  OCOilOO 
.000033 
.000967 
.001133 
.0013:13 
.001367 
.001400 
.001433 
.001467 
.002667 
.005000 
.006000 
.007000 
.007833 
.1400 

Inch. 
0. 

.  00C067 
.000233 

.  wo^aa 

.000334 
.000166 
.000200 
.000034 
.0OUO-J3 
.oooo:»3 
.000034 
.001200 
.002333 
.001000 
.001000 
.000833 
.132167 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initialload. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

:::::::!;::;::::::: 







Genei-al  aummary. 

Tensile stren^h  persqnare  Inch  of  original  section ponMcls..    85,360 

£la«tic  limit  per  square  inch  of  originalsection do...    44,000 

Ehuif^ation  per  incn  after  rnptiiro inch . .      .  2233 

Eloo^tion  per  inch  under  strain  at  elastic  limit do. . .  .  001467 

ISedociioB  in  diameter  at  point  of  rnptnre do. . .        .134 

BedocUon  in  area  after  rupture,  per  cent  of  original  section 41.  (^ 

PositloD  of  mptnre 1".3  from  neck 

Character  of  broken  snrface granular,  60  per  cent,  silky  serrated,  40  per  cent 

iOoogation  of  inch  aecUona ".  27*,  ".  25*,  ".  15 

H.  Ex.  92 7 
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la-INOH   STEEL   B.  L.  RIFLE& 

Tube. 
^o.  5150. 


Marks,  g^ifi 

Diameter,  '^664. 

Sectioual  are^  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonffation 
per  inch. 

SaccdBsire 
elongation 
per  inoh. 

Permanent 
set. 

Snocossive 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
ino^. 

Pounds. 

250 

1,250 

2,600 

6,000 

7,500 

8,750 

10,000 

10.250 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12.000 

21,690 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
80;  860 

Inch, 
0. 

.000067 
.000300 
.0006;)3 
.000967 
.001138 
. 001333 
.001367 
.001400 
.001467 
.001667 
.002167 
.003667 
.004333 
.005767 
.1467 

Inch. 
0. 

.000067 
.000238 
.000333 
.000334 
.000166 
.000200 
.000034 
.000033 
.000067 
.000200 
.000500 
.001500 
.000666 
.001434 
.140933 

Inch. 
0. 
0. 

Ineh. 
0. 

Initialload. 

ElaaUoUmii. 
Tensile  strength. 

0. 
0. 

General  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    86,360 

Elastic  limit  per  sauare  inch  of  original  section do...    43,000 

Elongation  per  inch  after  rupture inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001467 

Keduction  in  diameter  at  point  of  rupture do...        .164 

Kednction  in  area  after  rupture,  percent  of  original  section 49.7 

Position  of  rupture 1".  5  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16,. 37*.  ".19 


12-INCH   STEEL   B.  L.  RIFLES. 

Tube. 

No.  5199. 
Marks,  WW  ^ 

Diameter,* '.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 
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Applied  loads. 

Eltfugation 
periooh. 

Successive 
elonsation 
perlnch. 

Permanent 
set. 

Successive 

pemianent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pcvndt. 

250 

1,250 

2.500 

5.000 

7.500 

8.750 

10.000 

10.250 

10.500 

10,750 

11.000 

11,250 

11,500 

11.750 

12,000 

12.250 

12,500 

12,750 

23,170 

Pounds. 
1,000 
5,000 
10.000 
20.000 
30.000 
35,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
40,000 
50,000 
51,000 
92,680 

Tneh. 
0. 

.000133 
.000383 
.000067 
.001000 
.001167 
.0013:i3 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001767 
.002000 
.002667 
.00:»33 
.004000 

Inch. 
0. 
.000133 
.000200 
.000334 
.000333 
.000167 
.000166 
.000034 
.00003:} 
.0000:13 
.000034 
.000033 
.000067 
.000200 
.000233 
.000067 
.000006 
.000067 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

EUstlc  limit. 
Tensile  strength. 

0. 
0. 

i 

i 

1 

1 

1 

1 

1 

1 

1 

1 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    92.680 

Elastie  limit  per  sonare  inch  of  original  section .^ do. . .    46, 000 

Xlongation  per  incn  after  rnptnre inch . .      .  2233 

BoD^tion  per  inch  nnder  strain  at  elastic  limit do. . .  .  001567 

Sedoction  in  diameter  at  point  of  rupture do. . .        .  135 

Beduction  in  area  after  rupture,  per  cent  of  original  section 41.0 

Position  of  raptnro ".88  from  nwsk 

Cbamder  of  broken  sarface Rilky 

Boogatlon  of  inch  sections ".  12, ".  20, ".  36* 
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U-IMCH  STEEL  B.  L.  KIFLES. 

Tube. 


No.  5198. 
Marks,  ,5i«5 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
permcli. 

Successive 
elongation 
];>er  Inch. 

Permanent 
set. 

Snocessive 

Boinarks. 

Total. 

Per  square 
inch. 

peimnuent 
set. 

Poundi. 

250 

1.250 

2,5(M) 

6,000 

7,500 

8,750 

10,000 

10,250 

10. 500 

10,750 

11,000 

11,260 

11,500 

11,750 

12.000 

12, 2.50 

12,500 

12. 750 

13, 000 

22,180 

Foundi, 
1.000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49.000 
60,000 
51,000 
52,000 
88,720 

Inch. 
0. 

.000100 
.000333 
.000067 
.001000 
.001107 
.001333 
.001.167 
.001400 
.001433 
.001407 
.001533 
.001000 
.001667 
.006000 
.006400 
.006367 
.007667 
.008667 

huih. 
0. 
.000100 
.000233 
.000334 
.000333 
.000107 
.000166 
.0000:t4 

.oooo:b 

.000033 
.000034 
.000066 
.000067 
.000007 
.0043:» 
.000400 
.000407 
.000800 
.001000 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 
0. 

Elastic  limit. 

Tensile  strength. 

, 

General  summary. 

Tensile  strength  per  square  inch  of  original  section .• i>onnds..    88,720 

Blasti*^  limit  per  square  inch  of  original  section do. . .    47. 000 

Elongation  per  iucli  after  rupture inch. .      .  20G7 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Reduction  in  diameter  at  point  of  rupture do. . .        .145 

Seduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture ".2  from  neolc 

Character  of  hrokcu  surface ." silky 

Elongation  of  inch  sections ".11,  ".22,  ".29* 


la-INCfl   STEEL   B.  L.  RIFLES. 

Jacket. 

No.  5007. 


lOi 


Marks,  f¥,S 

Diameter,  ".564. 

Sectional  area,  .25  square  incb. 

Gauged  length,  3". 


Applied  loads. 

Hlonnitioii 
per  inch. 

SiirccflAiye 
elongation 
per  inch. 

FemiAnent 
set. 

SncceSHlve 

lieniarks. 

TotAl. 

Persqnare 
inch. 

ptTinaneiit 
set. 

Pounds. 

250 
1.250 
2,500 
S,Q00 
7.500 
8.750 
10,000 
10,500 
10.730 
11.000 
11.2.50 
U.SrO 

ii,7a> 

12,000 
12,250 
12.500 
12,750 
13.000 
23,790 

Pounds. 

1,000 

5,000 

10.000 

20.000 

::o,ooo 

36.000 
40.000 
42,000 
43,000 
44,000 
45.000 
46.0CO 
47,000 
48,000 
49,000 
50,G0<» 
51.000 
51',  000 
05,160 

Inch. 
0. 

.000067 
.000300 
.0006:» 
.000967 
.001133 
.001300 
.001367 
.001367 
.001400 
.00143:1 
.001.500 
.001567 
^    .001667 
.001833 
.004:W3 
.005000 
.0J5667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  locd. 

0. 

0. 

ElaHtlc  limit. 

1 

1  

Tensile  strength. 

1 

General  summary. 

Tpnirile  strength  per  sqaare  inch  of  original  section ponnds..    95.169 

Elastic  limit  per  square  inch  of  original  section ilo...    47,000 

EioB^tion  per  inch  after  rupture iucli . .      .  2000 

Elongation  i>er  inch  under  strain  at  elastic  limit do. . .  .  001567 

fifldiirtion  in  diameter  at  point  of  rnptiire do. . .        .144 

Keiliiction  in  area  after  rupture,  per  cent  of  original  s;.>elion 44. 6 

Posftiunof  niptnre 1".  6  from  neck 

Character  of  broken  surface silky,  10  i>er  cent  grannlar 

BottgatioBif  inchsectloits ".15,  ".33*,  ".12 


102 


12-INOH   STEEL  B.  L.  RIFLEfl. 

Jackbx 


No.  5000. 

Marks,  g?,5 

Diameter,  ".564. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
perlncb. 

Sncceftsive 
elongation 
per Inch. 

Permanent 
set. 

SucceaslTe 

pormanenc 

set. 

Bemarks. 

ToUl. 

Per  aqnHte 
inch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11.000 
11,2.'>0 
11,500 
11.730 
12.000 
12,250 
12,500 
l-.',750 
13,000 
23,180 

Potindt. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
02,720 

Inch, 
0. 
.000100 

.000633 
.001000 
.001167 
.001333 
.001400 
.001433 
.001467 
.001500 
.001567 
.001600 
.002000 

.005000 
.006000 
.006667 

Inch, 
0. 

.000100 
.000200 
.0003:<3 
.000367 
.000107 
.000166 
.000067 

.oooo:a 

.000034 

.000067 
.000033 
.000400 
.001333 
.001667 
.001000 
.000667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit      . 
Tensile  strength. 

0. 

0. 

'///^\y^'^'^' v.. .'.','..'. 

1 

1 

i 

;*;;:i 

1 

1 

1 

•I 

General  eumma}^. 


Tensile  strength  per  sqnore  inch  of  original  section » ponnds.. 

Elastic  limit  per  suuare  inch  of  originnlsection do. . . 

Elongation  per  incn  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Si'diiction  in  dinnietvr  at  point  of  rapture do... 

Hediiction  in  area  aftermpture,  per  cent  of  original  section 47.2 

Position  of  rn pturo ".6  from  neck 

Character  of  broken  surface silky,  60  per  cent  of  surface  interspersed  with  fine  granulation 

Elongation  of  inch  sections ".  14, ".  17, ".  32* 


02,720 

47.000 

.2100 

.001600 

154 


12-INCH   STEEL   B.  L.  RIFLES. 

Jaceibt. 
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No.  5169. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Elonffation 
perlucli. 

Snooeaalye 
elongation 
perlnch. 

Permanent 
set 

SacceseiTB 
set. 

Bemarks. 

Total. 

Per  square 

Ptoiouff. 

250 

1,250 

2.500 

5,000 

7.500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11.500 

11,750 

21,  lyj 

Pound*, 
1,000 
5,000 
10,000 
20,000 
30.000 
35.000 
40,000 
42,000 
43,000 
44.000 
45.000 
40, 0(10 
47,000 
64,600 

Ineh. 
0. 

.000100 
.000300 
.000600 
.000933 
.001100 
.001300 
.001333 
.003333 
.005333 
.006833 
.007067 
.008667 
.1533 

Inch. 
0. 

.000100 
.000200 
.000300 
.000333 
.000167 
.000200 
.000033 
.002000 
.002000 
.001500 
.000834 
.001000 
.144633 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastlclimit. 
Tensile  strength. 

0. 

0. 

General  summarp, 

Tevmle  strength  per  aqoare  inch  of  original  section pounds..    84,600 

Xhftie limit  per  aqnare  inch  of  original  section do...    42,000 

£loDgation  per  inch  after  rupture inch..      .2433 

£lQDgation  per  inch  under  strain  at  elastic  limit do...  .001333 

JSedoctionln  diameter  at  point  of  rupture do...       .174 

Sedoetion  in  area  after  rupture,  per  «-«ntof  original  section 52.2 

Position  of  rapture 1".  5  from  neck 

Charscter  of  broken  surface silky 

SIoDgation  of  inch  sections ".  20,  ".  40*. ".  18 
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12-inch  st£el  b.  l.  rifles. 
Jacket. 


No.  615& 


Marks,  a^\ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneatlon 
per  Inch. 

Snccessiye 

Permanent 
set. 

Suocessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incli. 

olonnitioii 
per  inch. 

Pwndt. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10  r.00 

10,750 

11,000 

11, 250 

11,500 

11,750 

12, 000 

12.250 

12,500 

12,750 

13,000 

23,080 

Poundt. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42.000 
43,000 
44,000 
45^000 
46, 000 
47,000 
48.000 
49,000 
50.000 
51,000 
52,000 
92,320 

Inch. 
0. 

.000100 
.000267 
.000600 
.000967 
.001133 
.001267 
.001333 
.001333 
.001367 
.001400 
.  001400 
.001433 
.  002667 
.003833 
.005267 
.006000 
.007333 
.1500 

Inch. 

0. 

.000100 
.000167 
.  000333 
.000367 
.000106 
.000134 
.000066 

0. 

.000034 
.000033 

0. 
.000033 
:  001234 
.001166 
.  001434 
.  001733 
.001333 
.142667 

Inch. 

0. 
0. 

Inch. 
0. 

Initialload. 
Elastic  limit 

0. 

:::::::::;::i::::;;;::::: 

1 

1  

1 

1 

. .     1 

1  .... 

Tensilo  strength. 

i 

Qenei'al  summaf^y. 

Tensile  Rtn^ngth  x)er  sqnare  inch  of  original  section pounds..    92,320 

Elastic  limit  per  square  inch  of  orlginaTsocUon do. . .    47. 000 

Elongation  per  inch  after  rupture inch. .      .  2133 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001433 

Reduction  in  diameter  at  point  of  rupture do. . .        .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 41.6 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  14, ".  17,  •'.  33* 

TABULATIONOF  TENSION  SPECIMENS  FROM  12-INCH  STEEL  B.  L.  RIFLES, 


Num- 
ber of 
test 


4932 
4931 
9228 
4927 
5013 
5012 
5151 


5150 
5199 
5198 

6007 

5006 

6169 
5168 


Position  in 
gun. 


Tube  No.  15. 

do 

Tu1j« 

do 

...do 

do 

....do 


.do. 
.do. 
.do. 


Jaolrot. . 
....do. 


-do. 
.do. 


Location 
of  speci- 
mens. 


Middle 


do... 
.do... 
do... 
do... 
.do... 


..do... 
..do... 
..do.. 


Middle  . 
...do... 


.do. 
.do. 


RlMstic 
limit 
per 

square 
inch. 


Pounds, 
41, 000 
46, 000 
46, 000 
45,000 
49,000 
44,000 
44,000 


43,000 
46,000 
47,000 

47,000 

47,000 

42,000 
47,000 


Tensile 
strength 

per 
square 
inch. 


Poundt. 
87,880 
90,440 
89,920 
87.480 
95,000 
85,920 
85,360 


86,860 
92,680 
88,720 

95,160 

92,720 

84,600 
92, 320 


Elon- 
gation 


Per.  ct. 
22.3 
21.7 
22.0 
25.3 
21.0 
23.0 
22.3 


24.0 
22.8 
20.7 

20.0 

21.0 

24.8 
21.3 


Con 
trac 
tionof 
area. 


Per.  ct 
44.6 
44.6 
49.7 
54.6 
41.6 
49.7 
41.9 


49.7 
41.9 
44.6 

44.6 

47.2 

62.2 
44.6 


Appearance  of  frac- 
ture. 


....do 

....do 

....do 

....do 

Granular  60  percent; 

silky,  serrated,  40 

per  cent. 

Silky 

...do 

....do 

Silky,  10  per  cent 
eranulnr. 

Sillky  and  fine  granu- 
lar. 

Silky 

....do  .„„,.„„„, 


Remarks. 


nreech  end. 
Muzzle  end. 
Breech  end. 
Mu'/zle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 


Mnxzle  end. 
Breech  end. 
Mnzxle  end. 

Broeoh  end. 

Muzzle  end. 

Breech  end. 
MuExle  end. 


12-INCH  B.  L.  RIFLED  MORTARS. 


SPECIMENS  FROM  CAST-IRON  BODIES. 
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12-mCH   B.  L.  RIFLED   MORTARS. 

Body  No.  31. 


No.  4945. 


Marks,  "MR.^^'^B, 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  st^m,  23". 
Gauged  length,  20''. 


Applied  loftdB. 

Elongation 
per  inoh. 

SaoceaaiTo 
elongation 
perlnch. 

Permanent 
set. 

Snccessiye 

pennaDent 

set. 

Remarks. 

Total. 

PerBooare 
iucb. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

26,470 

Pounds. 

1,000 

2,000 

3,006 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,  COO 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,470 

Ineh. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000365 
.000410 
.000470 
.000620 
.000575 
.000646 
.000706 
.000785 
.000850 
.000940 
.001040 
.001115 
.001225 
.001355 
.001500 
.001660 
.001825 
.002070 

Ineh. 

0. 

.000050 
.000050 
.000050 
.000060 
.000050 
.000050 
.000055 
.000065 
.000060 
.000050 

•.000055 
.000070 
.000060 
.000080 
.000065 
.000090 
.000100 
.000075 
.000110 
.000130 
.000146 
.000160 
.000165 
.000145 

Ineh. 
0. 

Ineh. 
0. 

Initial  load 
Tensile  strength. 

0. 

.000010 

.000010 

.000025 

.000016 

.000050 

.000025 

.000070 

.000020 

.000105 

.000035 

.000195 

.000090 

.000305 

.000110 

.000500 
.000075 

.000195 
.000175 

Fractured  at  the  neck.    Appearance,  granular;  coarse  spangles  near 
circumference  on  one  side  of  specimen. 


13-lNCH  B.  h.  KtFLKD   MOETABa 
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No.  4946. 


Diameter,  l".i29. 
Sectional  area^  1  square  incli. 
Ijeugth  of  stem,  23". 
Gangred  len^tb,  20". 


Applied  IcmmIs. 


I»«n 


incl 


1,  OOO 

2,  CIOO 

3,  OOO 
4,€X>0 
S,€>00 
9,  OOO 
7,  OOO 

a,  OOO 

9.  OOO 

io,ooo 

J2-  OOO 
13,  OOO 

J0.  OOO 
IT.  OOO 

10,000 

21.  OOO 

22.  OOO 

23.  OOO 

24.  OOO 

25.  OOO 
33,  ISO 


Klon^atioii 
per  inch. 


Ineh. 
O. 

.000050 
.000100 
.000150 
.000200 
.OOU250 
.000295 
.000345 
.OOJ4C0 
.000450 
.000505 
.000555 
.000010 
.000670 
.000735 
.000800 
.000856 
.000035 
.001000 
.  001070 
.001 100 
.001250 

.  ooi:)50 

.  001455 
.001590 


Sncoewive 
eloDsation 
per  Inch. 


Ineh. 
0. 
.000060 

.000050 

.oooor>o 
.oooa'to 

.000060 
.000045 
.000050 
.000055 
.000050 
.000055 
.000050 
.000055 
.000000 
.000065 
.000066 
.000055 
.000080 
.000065 
.000070 
.000000 
.000090 
.000100 
.000105 
.000136 


PermaneDt 
set 


Ineh, 


SnccMsive 

permanent 

•et 


Ineh. 


:::::::::::::::::::::::: 

0. 

.000010 

.OOOOIO 

.000035 

.000026 

.000015 

.000010 

.000050 

.000006 

.000065 

.000015 

.000105 

.000040 

.000155 

.000050 

.ooo2r>o 

.000300 


.000005 
.000050 


fiemarka. 


Initial  load. 


Tensile  strength. 


¥racturecl  2''.^  from  neck.    Appearance,  granular. 
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13-INOH   B.  L.  RIFLED   MORTABS. 


No.  1138. 


Marks,  ^'^^1 


TE, 


Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  6^'. 


Applied  loads. 

Comprca- 

sion  per 

inob. 

Snrceaaire 

comprea* 

Bion  iMjr 

iacD. 

PArraanent 
set. 

Sncccaaivo 

permanent 

set. 

Remarks. 

Total. 

Pcrwiaar© 
inoh. 

Poundt. 
1,000 
2,000 
8,000 
4,000 
5.000 
6,000 
7.000 
8,  COO 
9,000 
10,000 
11,000 
•  12,0G0 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22.000 
23,000 
24,000 
2.'!,  000 
20,  000 
27.000 
28.000 
29,000 
30,000 
31,000 
32,  (00 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42, 0<)0 
43,000 
44,000 
45,000 
46,000 
47, 000 
48,000 
49,000 
50,000 
59,880 

Poundt. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 

10,  oeo 

11,000 
12,000 
13.000 
14,  VQO 
15, 000 
16,000 
17.000 
18.000 
19,000 
20,000 
21.000 
22.000 
23, 000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,  OCO 
32,000 
33.  (KM 
34,000 
35.000 
36.000 
37,000 
38, 000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46, 000 
47,000 
48.000 
49,000 
50,000 
59,880 

Inek, 

0. 

.00006 
.00012 
.00016 
.00022 
.00028 

.00036 
.00042 
.00048 
.00051 
.00060 
.00066 
.00072 
.00078 
.00082 
.00032 
.00096 
.00104 
.00108 
.00116 
.00124 
.00134 
.00140 
.00148 
.00158 
.00160 
.00180 
.00192 
.00206 

.00236 
.00260 
.00284 
.00314 
.00350 
.00386 
.00428 
.00478 
.00528 
.00586 
.00624 
.00080 
.00756 
.00828 
.00884 
.00960 
.01080 
.01200 
.01304 

Inch. 
0. 

.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.OOUOO 
.OOOCO 
.00006 
.00006 
.(iOOOO 
.00006 
.00004 
.00010 
.00004 
.00008 
.00004 
.00008 
.0J00« 
.00010 
.00006 
.00008 
.00010 
.  000('8 
.00014 
.00012 
.00314 
.00014 
.00016 
.00024 
.00024 
.00»30 
.  OOOM 
.00036 
.00042 
.00050 
.00050 
.00058 
.00038 
.00050 
.00076 
.00072 
.00056 
.00076 
.00120 
.00120 
.00104 

Inch. 
0. 

Ineh. 
0. 

IniUftlioad. 
Ultimate  strength. 

.  t0;,02 

.00002 

.00104 

.00002 

.00008 

.00004 

.00014 

.00006 

. 00026 

.00012 

.00058 

.00032 

.00184 

.00076 

.00320 

.00186 

.00580 

.00260 

;::;::::::::i:::::::::::: 

.01022 

.00442 

__ 

Failed  by  triple  flexure.    Deflected  downward. 


12-INCH  B.  L.  RIFLED   MOBTAR& 


1( 


Marks,  ^^V//^^ 
Tjeugth,  W'm!" 

Sectional  area,  1  square  inch. 
Gavged  leugtb,  5'\ 


No,  1137. 


-AppUed  loadM. 


Total. 


I 


iaci 


/  Compreii- 

Bioa  per 
ait. 


tch. 


iuol 


Saocesaive 

conipre«- 

sion  nor 

inch. 


■PoUHfiJt, 

i.  01)0 
2,000 
3,000 
4,000 
5,000 
9,000 
7,000 
8,000 
9,000 
iO,  OOO 
ll.OOO 
12,000 
J3.I.OO 
U,0OO 
13,  (KM) 
16.000 
17,0CO 
18,000 
19,000 
^,000 
21.W>0 
22,(K>0 
23,000 
24,000 
25,000 
26,  OOO 
27,000    . 
28,  OOO 
20,000 
30,000 
31,UOO 
32.000 
30,000 
34,t^M>0 
35,  OOO 
36,000 
87,000 
38,  OOO 
30,000 
40,000 
41, OOO 

47,  OOO 

48,  OOO 

&0,  OOO 

•o,s»o 


O. 
.  OOOOC 
.0001S5 

.  U0O22 

.  oi>o2e 
.  ooo:s:s 

.  00('3M 
.  O004t2 
.  O'JO-tO 
.  0*K>-->2 
. 000&8 

.  oooots 
.  ooooo 

.  OOOT-4 
.  00€>T« 
.000&4 
.  00090 

.  ooooe 
.  ooioo 

. OOIOO 
.  0011.4 
.00120 
.00128 

.  oo\:t8 

.00140 

.001&4 

.00102 

.  01»174 

.00184 

.00200 

.  00!212 

.00232 

.  0*»25*J 

.OC»276 

.00304 

.  OO340 

.00376 

.00420 

.00464 

.00500 

.00550 

.00600 

.00640 

.00606 

.00742 

.00796 

.00840 


.00918 


Inch. 

0. 

.00006 
.00006 
.00006 
.00:04 
.00004 
.00006 
.00006 
.00004 
.00004 
.00(H>G 

.  mm 

.00»04 
.00004 
.00008 
.00004 
.00006 
.00000 
.00006 
.00004 
.00006 
.00008 
.00006 
.00008 
.00010 
.00008 
.00008 
.00008 
.00012 
.00010 
.O^JOIO 
.00012 
.00020 
.00020 
.00026 
.00026 
.00036 
.00036 
.OOOU 
.00044 
.00036 
.00050 
.00050 
.00040 
.00056 
.00046 
.00054 
.00044 
.00048 
.00030 


Permaueiit 
Bet. 


Inch, 
0. 


. 00002 


.00012 


.00020 


•  O'JIU 


.00470 


.00070 


Successive 
pcrin:incufc 


Inch. 
0. 


.001*02 


.00006 


Keniarks. 


luitial  luacL 


.00008 


.00020 


.00072 


.00154 


.00208 


.00194 


Ultimate  Btrength. 


Faaed  by  taripl©  flexure.    Deflected  upward. 
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12-INCH   B.  L.  RIFLED   MOBTAB& 


Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


No.  1138, 


Applied  loads. 


Total. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11.000 
12,000 
13.  COO 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
20,000 
30,000 
31,000 
32,000 
33.000 
34.000 
35.000 
36,000 
37,000 
38.000 
30,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
66,180 


Per  square 
incn. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,003 
13.003 
I4,(i00 
15,003 
16,000 
17,000 
18,000 
19,000 
20,090 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
20,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46;  000 
47,000 
48,000 
49,000 
50,000 
06,180 


Compres- 
sion per 
inch. 


Inch. 
0. 
.00006 
.00012 
.00016 
.00020 
.00024 
.00030 
.00036 
.00040 
.00i>44 
.00050 
.00056 
.000(12 
.00068 
.00074 
.00080 
.00080 
.00092 


. 00102 
.00108 
.00114 
.00120 
.00126 
.00132 
.00138 
.03146 
.00152 
.00158 
.00164 
.00174 
.00180 
.00188 
.00198 
.00206 
.00218 
.00228 
.00240 
.00256 
.00266 
.00288 
.00304 
.00322 
.00350 
.00376 
.00406 
.00434 
.00462 
.00500 
.00532 


Successive 
compres- 
sion i>er 
incu. 


Inch, 

0. 

.00006 
.00006 
.00004 
.00004 
.000^>4 
.00006 
.00006 
.  000  J4 
.00004 
.00003 
.00006 
.00006 
.00006 
.00006 
.00006 
.OOOOG 
.00006 
.OO-HM 
.00004 
.00006 
.OOOJC 
.00906 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00010 
.00006 
.00008 
.00010 
.00008 
.00012 
. 00010 
.00012 
.00016 
.00010 
.00022 
.00016 
.00018 
.00028 
.00026 
.00030 
.00028 
.00028 
.00038 
.00032 


Permanent 
set. 


Inch, 
0. 


.00002 


.00004 


SucoessiTo 

permanent 

set. 


Inch, 
0, 


.00002 


.00002 


.00008 


.00014 


.00020 


.00038 


.00068 


.OOIU 


.00280 


.00004 


.00006 


.00006 


.00018 


.00030 


.00076 


.00136 


Remarks. 


Initial 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  horizontally. 


12-INCH   B.  L.  RIFLED   MORTARS, 

Body  No.  33. 


Ill 


No.  4929. 


Jlfark8,^2MR^TR. 

Biameter,  l''.i29. 

Sectional  area,  1  sqaare  inch. 
Length  of  stem,  23". 
Gauged  ieugtb,  20". 


Applied  loads. 


Total. 


\ 


\  J>er  snoare 
incb. 


l.OOO 

2,  OOO 

3,  OOO 

4,  OOO 

5,  GOO 

6,  COO 

7,  OOO 
8,000 
9.  OOO 

XO^OOO 

11,  OOO 

12,  <K>0 

13,  OOO 
X4,  OOO 

15,  OOO 

16,  OOO 

17,  OOO 

18,  OOO 

19,  OOO 

20,  OOO 
21,000 

22,  OOO 

23.  OOO 

2^,  OOO 
28,330 


Elonmtion 
per  loch. 


Inch, 
0. 

.000050 
.000100 
.000145 
.000105 
.000345 
.000205 
.000345 
.000400 
.000450 
.000506 
.000560 
.000020 
.000680 
.000740 
.000805 
.000875 
.000955 
.  001030 
.001115 
.  O012U0 
.  001335 
.001455 
.001605 
.  001795 


Saccessive 
eloo£^tion 
per  inch. 


Inch. 

0. 

.000050 
.000050 
.000045 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000055 
.000055 
.000060 
.000000 
.000060 
.000065 
.000070 
.000080 
.000075 
.000085 
.000115 
.000105 
.000120 
.000150 
.000190 


Permanent 
Bet. 


Inch, 


.000005 


.000035 
.666056' 


.000060 

.'666166' 


Snccessiye 

permanent 

set. 


Inch. 


.000005 

.*6666i;6 


.000015 

"666616" 


.000155 

.'666245* 


.  ot»o  ros 

.000500 


.000040 

.'666655' 


.000090 


.000150 
.000105 


Remarks. 


Initial  load. 


TenaUe  strength. 


Fractured  3" •'J  from  neck.    Appearance,  granular. 
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12-INCH   B.  L.  RIFLED  MOBTARS. 


No.  4930. 


Marks,  "^'iff.'^^' 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Pennanen  t 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

set. 

Pounds, 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9, 000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,0C0 
21,000 
22,000 
23,000 
24,000 
25,000 
31,210 

Pounds. 
1,000 
2.000 
3,000 
4,000 
5,000 
6.000 
7.000 
8,000 
,    9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23.000 
24,000 
25.000 
31,210 

Inch, 
0. 
.000045 
.000000 
.000145 
.000195 
.000245 
.000205 
.000345 

.000445 
.000500 
.000555 
.000616 
.000090 
.000750 
.000810 
.000895 
.000960 
.001050 
.001145 
.001225 
.001325 
.  001450 
.001560 
.001740 

Inch. 
0. 
.000046 
.000045 
.000055 
.000050 
.000050 
000050 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.OOOOoO 
.0000.^ 
.000050 
000055 

1 

1 

.000005    1      .00.005 

.000055 
.000060 
.000075 
.000060 
.000060 
.000085 
.000065 
.000090 
.000005 
.000080 
. 000100 
.000125 
.000110 
.000180 

.000015    1      .000010 

.606015    1      .066636 

.066655    1      .666616 

.000095    1      .000040 

.000145    1      .000050 

.666265  1    .666646 

.666316       .66«i65 

.000405          .000095 

1 

Fractured  11",6  from  neck.    Appearance,  granular. 


12 -INCH   B.  L.  RIFLED   MORTARS, 
No,  1127. 


113 


Zength,  10".5. 
Diameter,  l'M29. 
Seational  area,  1  square  inch. 
Gauged  leijg^th,  5'^ 


Applied  loads. 


OTotal. 


1,OJO 

3.  OOO 
4.VOO 
5,UOO 
6.00O 

1,000 
8,0OO 
O.OUO 
lO.UOO 
11,000 
12.000 
13,000 
14.«K>0 
15.000 
16.  two 
17.000 

I  u  wo 

\    19,»JO0 

\  ':t».uuo 

^1.0^:0 

1  210W 

I  nooo 

24.U(JO 
I   21.000 

I  a.ooo 

I  27.000 
,  28,000 
'  Sf,O0O 

,    3L00Q 
32.  000 
3:1.000 
W,00tl 
35,000 
36,000 
37,000 
38,000 
39,000 
40, COO 
41,000 
42,000 
43,000 
44,000 
45,000 
4G,000 
47,000 
48.000 
40,000 
50,000 
61,000 


rPert 


inch 


1,000 
2.000 
3,000 
4,  ffOO 
S.OOO 

e,ooo 
7,000 

8,OfH> 

0,000 

10,  000 

11,  OfHi 

J  2,  000 

13,  000 

J4.  000 

15,  000 
J6,  000 
IT.  000 

IS,  000 

1  «•,  000 
20,  <KK> 

22,  €K>0 

23,  000 

24,  000 

25,  000 

26,  <XX> 
27-  000 
28,  000 

2d.  000 

31,000 
32,000 
33,  000 

35,  000 

30,  oo«> 

3T,  000 
3»,000 
30.000 

4,1,000 
42,000 

44,000 

4«,  000 
47,000 
4»,  000 
49.000 
50,000 
01,000 


Compres- 
sion per 
incn. 


Inch. 
0. 
.00004 
.00010 
.00014 
.  OU018 

.  oo^m 

.  O0026 

.ouo:i2 

.  00036 
.00040 
.00046 
.00052 
.000.')6 
.00060 
.00064 
.00070 
.01)076 
.00082 
.00088 
.00096 
.00102 
.00108 
.00114 
.00120 
.00128 
.00136 
.00144 
.00154 
.00164 
.00178 
.00194 
.00210 
.  002:50 
.00256 
.00276 
.00308 
,00344 
.00388 
.00426 
.00460 
.  0U.'i04 
.00550 
.00610 
.00060 
.00700 
.00740 
.00796 
.0U8J6 
.00874 
.00912 


Soccessivo  : 
oompres-  { Permanent 
aion  per    I        set. 
inch. 


Inch. 
0. 

.00004 
.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00008 
.00010 
.  OOUlO 
.00014 
.00016 
.00016 
.00020 
.00026 
.00020 
.00032 
.00030 
.00044 
.00038 
.00034 
.00044 
.00046 
.  OCOtH) 
.  001.50 
.00040 
.00040 
.00056 
.00040 
.00038 
.00038 


Inch. 
0. 


.00002 


.00004 


.  00008 


.00018 


.00042 


.00110 


.  00270 


.00184 


.00678 


Saooesaive 

permanent 

set. 


Inch, 
0. 


.00002 


.  00002 


.00004 


.00010 


.00024 


.  00074 


.  00100 


.  00208 


.00192 


BemarkB. 


Initial  load. 


Ultimate  strength. 


Failed  toy  t^P^®  *®*«™- 

a.  Ex-  02 8 


Deflected  upward  and  sidewise. 
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12-INCH   B.  L.  RIFIiED   MOETABS. 


Length,  10".6. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  6". 


No.  1128. 


Applied  loads. 

Compres- 
sion per 
inch. 

Snoceflsiye 
compres- 
sion per 
inoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Kemarks. 

Total. 

Per  so  uare 
incn. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24.000 
25.000 
26,000 
27.000 
28.000 
29,000 
30,000 
31,000 
32,000 
83, 000 
34,000 
35,000 
36.000 
37,000 
38.000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,860 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
2'<,000 
2<.).U00 

:m).  000 

31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,860 

Inch, 

0. 

.00004 
.00010 
.00014 
.00018 
.00024 
.00028 
.00032 
.00036 
.00040 
.00044 
.00048 
.00054 
.00058 
.00062 
.00068 
.00074 
.00080 
.00084 
.00090 
.00098 
.00104 
.00112 
.00118 
.00124 
.00130 
.00136 
.00144 
.00152 
.00160 
.00176 
.00194 
.00206 
.00226 
.00248 
.00276 
.00304 
.00340 
.00382 
.00428 
.00470 
.  00518 
.00568 
.00620 
.00662 
.00720 
.00758 
.00800 
.00850 
.00600 

Inch. 
0. 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.0OC06 
.00006 
.00006 
.00004 
.00006 
.00008 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00008 
.00016 
.00018 
.00012 
.00020 
.00022 
.00028 
.00028 
.00036 
.0tK)42 
.00046 
.00042 
.00048 
.00050 
.00052 
.00042 
.00058 
.00038 
.00042 
.00050 
.00040 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0- 

1 

1 

1. 

.00000 

.00000 

::::.:i ::  "  :' """ 

.00002 

.00002 

.00006 

.00004 

.00014 

.00008 

.00034 

.00020 

.00002 

.00058 

.00240 

.00148 

.00452 

.00212 



.00656 

.00204 

Failed  by  triple  flexure.    Deflected  sidewise. 
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No.  1129. 


Marks,  12  V*.''^ 
Length,  10'^5. 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  5''. 


Applied  loads. 


Total. 


PersqaarA 
iDon. 


Compres- 
sion per 
iacn. 


Successive 
compres- 
sion per 
inch. 


Permanent 
set. 


SacoessiTe 

permanent 

set. 


Remarks. 


Poundt, 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7.000 
8^008 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
10,000 
17,000 
.18,000 
19.000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26.000 
27,000 
28.000 
29,000 
80.U00 
31,000 
82,000 
83,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
•4.100 


Foundt. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7.000 
8,000 
9,000 
I^OOO 
11,069 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
'25,000 
26,000 
27,000 
28,000 
.  29.000 
80.000 
31.000 
32.000 
33,000 
34,000 
35,0lK> 
36.000 
37,000 
38.000 
80,000 
40,000 
41,  (KX) 
42,000 
48.000 
44,000 
45,000' 
46,000 
47,000 
48,000 
49,000 
60.000 
64,100 


Inch. 
0. 

.00004 
.00008 
.00014 
.00018 
.00022 
.00026 
.00080 
.00036 
.00040 
.00046 


.00056 


.00072 
.00076 


.00086 
.00092 
.00098 
.00104 
.00110 
.00116 
.00122 
.00130 
.00136 
.00142 
.00148 
.00156 
.00164 
.00174 
.00182 
.00104 
.00204 
.00222 
.00238 
.00256 
.00278 
.00296 


.00358 
.00390 
.00420 
.00456 
.00516 
.0U544 
.00582 


.00662 


Inch. 
0. 

.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 


.00004 
.00008 
.00004 
.  00^06 
.0U004 
.00006 
.000«)6 
.00006 
.00000 
.00U06 
.00006 
.00008 
.00006 
.00006 
.00006 
.(KMM)8 
.00008 
.00010 
.00008 
.00012 
.00010 
.00018 
.00016 
.00022 
.00022 
.00018 
.00030 


.00032 
.00030 
.00036 
.00060 
.00028 
.00038 


.00042 


Inch, 


Inch, 
0. 


Initial  load. 


.00002 


.00002 


.00004 


.00002 


.00006 


.00002 


.00014 


.00008 


.00020 


.00006 


.00044 


.00024 


.00110 


.00066 


.00242 


.00132 


,00422 


.00180 


Ultimate  strength. 


Failed  by  triple  flcxare.    Deflected  upward. 
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12-INGH   B.  L.  RIFLED   MORTARS. 

Body  No.  34. 


No.  4936. 


Marks,  ^2  ^b"^/^ 
Diameter,  1".129. 
Sectional  area,  1  sqnare  inch. 
Length  of  stem,  23". 
Gauged  lengtb,  20'^ 


AppUed  loads. 

Elongation 
per  inch. 

SuccesBive 
eloDsation 
perlnch. 

Pemianent 
sot. 

Succe^Bive 

Total. 

Per  sqaare 
Inch. 

pontianeni 
set. 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,010 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,630 

Pounds. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22.000 
23.000 
24.000 
25,000 
26,630 

Inch, 
0. 

.000060 
.000105 
.000155 
.  000205 
.000260 
. 000320 
.  000380 
.000410 
.000495 
.000545 
.000605 
.000685 
.000750 

.000905 
.00091)5 
.001095 
.001195 
.001305 
.001445 
.001605 
.001800 
.002025 
.002295 

Inch. 
0. 

.000050 
.000055 
.000050 
.000050 
.000055 
.000060 
.000060 
.000000 
.000055 
.000050 
.000060 
.OOOOHO 
.000065 
. 000080 
.000075 
.000090 
.000100 
.000100 
.COOllO 
.000140 
.000160 
.000195 
.000225 
.000270 

Inch. 
0. 

Ineh. 
0. 

InitiallMid. 
Tensile  strength. 

0. 

.000025 

.000025 

.000045 

.000020 

.000050 

.000005 

.000090 

.000040 

.000145 

.000055 

.000240 

.000095 

.000395 

.000155 

.000660 
.000850 

.000265 
.000190 



Fractured  8^.7  from  neck.    Appearance,  medium  fine  granular,  70  per 
cent;  coarse,  with  dai*k  spangles,  30  per  cent. 
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No.  4936. 


Marks,  i^^iJ^;^  ^' 
Diameter,  1  ".129. 
Sectional  area,  1  square  inch. 
Length  of  stew,  23". 
Gauged  length,  20". 


Applied  loads. 

Elonj^fttion 
per  moll. 

SacceMive 
eloniration 
periuch. 

Permanent 
set. 

SuccesAive 

peniiaueut 

Bet. 

Remarks. 

ToUl. 

Per  Bonare 
iDdi. 

Powids. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 

Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
8.000 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000310 
.000365 
.000420 
.001)480 
.000545 
.000000 
.000660 
.000735 
.000800 
.000895 
.000955 
.001055 
.001150 
.001255 
.001380 
.0J1500 
.001650 
.001805 
.002025 

Inch. 
0. 

.000050 
.000050 
.0OUO50 
.000050 
.000050 
.000060 
.000055 
.000055 
.000060 
.OWJOC55 
.000056 
.000060 
.000075 
.000065 
.000005 
.000060 
.000100 
.000095 
.000105 
.000125 
.000120 
.000150 
.000155 
.000220 

Jneh, 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

0. 

7,000    <         7  ono 

8,000 
9,000 
10.000 
11,000 
12.000 
13.000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
Srt),000 
21.000 
22.000 
23,000 
24,000 
25,000 
29.450 

8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000  . 
21.000 
22.000 
23.000 
24,000 
25,000 
29,450 



.000025 

.0OCO25 

.000040 

.000015 

.000050 

.000010 

.000090 

.000040 

.000125 

.000035 

.000200 

.000075 

.000300 

.OOOICO 

.000460 
.000005 

.000160 
.000145 

Fractured  2".7  from  neck.    Appearance,  granular. 
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12-INCH   B.  L.  RIFLED   MORTARS. 
Ifo.  1130. 


Length,  10".6l 
Diameter,  1".129. 
Sectional  area-,  1  square  inch. 
Gauged  length,  6". 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
8,000 
4.0U0 
6,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
18,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20.UO0 
21,000 
22.000 
23,000 
24, 000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32.000 
83,000 
84,000 
85,000 
86,000 
37,000 
88,000 
39,000 
40.000 
41.000 
42,000 
43.000 
44.000 
45,000 
40,000 
47.000 
48,000 
49.000 
60.000 
67,160 


Per  square 
incu. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,  COO 
7,000 
8,000 
9.000 
10,000 
11.000 
12.  000 
13, 000 
14.000 
15, 000 
16,000 
17.000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24.000 
25.000 
26,000 
27,000 
28.000 
29,000 
30,000 
31.000 
32, 000 
33,000 
84,000 
36,000 
30,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
67,150 


Compres- 

aioD  per 

inou. 


Inch. 

0. 

.00006 
.00010 
.00014 
.00020 
.00026 
.00032 
.00036 
.00040 
.00040 
.00054 
.00060 
.00064 
.00070 
.00074 
.00080 
.00086 
.0U092 
.00100 
.00106 
.00114 
.10120 
.00128 
.00138 
.00146 
.00154 
.00166 
.00178 
.00190 
.00200 
.00222 
.00238 
.00260 
.00284 
.00320 
. 00350 
.00:t82 
.00424 
.00476 
.00526 
.00.590 
.00050 
.00712 
.00770 
.00860 
.00936 
.01000 
.01080 
.01230 
.01344 


Sncccsaive 

compres- 

siou  uor 

Incn. 


Inch. 
0. 

.00006 
.00004 
.00004 
.00006 
.0«J006 
.00006 
.00004 
.00004 
.00006 
.00008 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.00008 
.00010 
.00008 
.00008 
.00012 
.00012 
.00012 
. 00010 
.00022 
.00016 
.00022 
.00024 
.00036 
.00030 
.00032 
.00042 
.00052 
.00050 
.00064 
.00060 
.00U62 
.00058 
.00090 
.00076 
.00064 
.00080 
.00150 
.00114 


Permanent 
set. 


Inch. 
0. 


.00002 


.00008 


.00016 


.00024 


.00056 


.00150 


.00322 


.00022 


.01060 


Saccessive 

pvniiiinent 

set. 


Iiuh. 
0. 


.00002 


.00006 


.  00008 


.00008 


.00032 


.00094 


.00172 


.00300 


.00438 


Bemarks. 


IniUal  load. 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  downward. 
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No.  1131. 

Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  sqnare  inclu 
Ganged  length,  5". 


Applied  lo«dl. 

Comprw- 

slim  p«r 
iiii:b. 

l*enujuit*nfe 

pcrmaDent 

Heni^kg. 

ToUL 

PotttiiU. 

1,  iiOU 

xooo 

3.IXMI 
4,000 
5,000 
«,000 
7,000 
8,000 
»,0UO 
10,000 
11,000 
IZOOO 
J^^OOO 
14,000 
ISsOOO 
IS,  000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28.000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
38,000 
37.000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000    , 
44,000 

Poundt. 

1,000 
2.000 
3,000 
4,0U0 
5,000 
B.OOO 
7,000 
8.000 

a,  000 

to,  MOO 

n,uoo 

12,000 
13,000 
14,000 
15.  POO 
16,000 

n.ooo 

1S,000 
10,000 
20.000 
21,000 
22,000 
23,000 
24,000 
35,000 
20,000 
527.000 
2S.00O 
20,000 
30,LiO0 
31.000 
32,000 
33,000 
34,000 
35,(rtK» 

ae.ooo 

37,000 

38,000 

39.000 

40,000    ' 

41,000 

42.000 

43,000 

44.000 

0. 

.ooooe 

.00010 
.00014 
.00018 

.OOOSfl 
.00030 
.OOUM 

.oo«3a 

.00042 
,00048 
.00054 
.00058 
.00062 
! 00070 
.00074 
,00078 
.00084 
^OOtfflO 
.OOOIMJ 
.00104 
.00110 
.00130 
,0011'6 
.00W2 

.ooiaB 

.00140 
.OOlffS 
.00172 
,00U^2 
.OOS.^2 
.OOIIL'O 
.00242 
.00264 
.00300 
.00328 
,003«) 
,00100 
.0(H34 
.0011*0 
.00510 
.00610 
. 00&70 
.00588 
.00*  W4 
.00IS18 
.00«{30 
.00*40 
.00050 

Ineh. 
0. 

,00006 
.00004    ' 
.0OUO4 
.  0tHiO4 
,00004 
.00004 
,00004 
.00004 
.00004 
,00004 
.OOOOi 
.0000* 
,00001 
.00004 
.OOllOH 
.00004 
.00004 
.0O(^ 
.00000 
.00008 
.00000 

.oooim 

.OOOltJi 
.00000 
.00000 
,00000 
.00008 
.00012 
,00014 
.00010 
,00020 

.ooyis 

■  OOO-^J 
,OO0K3 

.ooo;i6 
,ooom 

.0OU32 
,004140 
.OiKI'14 
.0<>046 
.00030 
.0<W3<J 
.001130 
.  OtNll8 
.0011 J  6 

.ooou 

.00(112 
.OOOIO 
.00010 

Jiteh. 
0. 

IttitiAllood. 
mttmftto  atrenfftli. 

0. 

0. 

.00008 

.ooooa 

— " 

.000  J  2 

.00001 

,00016 

.00004 

"""" 

.00038 

.00022 

.00102 

.00064 

.00242 

.00140 

45,000           4a,  000 
46,000            4fi,000 
47,000            47,000 
48,000           iK  ti(Mt    1 

.0037& 

.00130 

49,000 
50,000   j 
62,900    [ 

40,000 
50,W0    J 

'"700444  ' 


■"'.'ooom' 

^^ed  by  triple  flexnre.    Deflected  upward. 
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12-INCH   B.  L.  RIFLED   MOBTARa. 


No.  1132. 


Length,  10".6. 
Diameter,  1".129. 
Sectional  area,  1  flquare  inclu 
Gauged  length,  6". 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
3.000 
4,000 
6,000 
6,  000 
7.000 
8.000 
9,000 
10,000 
11,100 
12,000 
13,000 
14,000 
15,000 
16. 000 
17. 000 
IK,  000 
19.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,  000 
33,000 
34,000 
85,000 
30.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
60,000 
61,300 


Per  square 
inch. 


Poundt, 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
2.{.  000 
24,000 
25,000 
26,000 
27,000 
28.000 
2.),  000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45, 000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,300 


Coniprefl- 

sion  per 

incn. 


Inch, 
0. 

.00004 
.00008 
.00012 
.00016 
.00020 
.00024 
.00028 
.00034 
.00040 
.00046 
.00054 
.00058 
.00062 
.00008 
.00074 
.00080 
.00086 
.00092 
.00098 
.00101 
.00110 
.00116 
.00122 

.ooi:w 


.00140 
.00154 
.00160 
.  00170 
.00178 
.00188 
.00108 
.00210 


.00238 
.00254 
.00274 

.oo:hk) 


.00356 
.00384 
.00422 
.00456 
.00496 
.00540 
.00594 
.00640 
.00690 
.00728 


SiiccesBlve 

coroprea- 

aion  per 

iucu. 


Inch. 
0. 

.00004 
.00004 
.OCOOi 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.OOOOK 
.00008 
.00000 
.00010 
.0UOU8 
.00010 
.00010 
.00012 
.00012 
.00016 
.00016 
.00020 
. 00026 
.  00«'20 
.00030 
.0i;028 
.00038 
.00034 
.00040 
.00050 
.00048 
. 00040 
.00050 
.00038 


Permanant 

tfOt. 


Inch.  Inch. 

0.  0. 


Saocesaive 
IMnnanent 


T. i: 


.00002 


.00002 


00006  .00004 


.00018 


.00030 


.00054 


.00122 


.00008 


.00012 


.00024 


.00008 


. 00272  . 00150 


.00478 


.00206 


Hemarka. 


InilialkMd. 


Critimate  atrength. 


Failed  by  triple  flexure.    Deflected  sidewise  and  upward. 
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Body  No.  37. 


No.  4943. 


1211] 


,TB, 


Marks,       j,'x. 
Diameter,  1".129. 
Sectional  area,  1  square  inch, 
licngth  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

SacreRsfve 
elon^atlun 
per  inch. 

Permanent 
set. 

Successive 
sot. 

JRoniarks. 

Total. 

Per  square 
incb. 

Pinmds, 
1,000 

2.o;;o 

3,000 

4,000 

5,000 

6.000 

7,000 

8.000 

9.000 

10.000 

11,000 

12.000 

13.000 

14,000 

15.000 

16,030 

17.000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25.000 

27,300 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 

8,oi;o 

9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
23.006 
21,000 
25,000 
27.800 

Inch. 
0. 

.000045 
.000095 
.000145 
.000195 
.000240 
.000300 
.000350 
.000400 
.000450 
.000510 
.000570 
.000660 
.000700 
.000765 
.000815 
.000910 
.001005 
.001100 
.001205 
.001350 
.001465 
.001610 
.001800 
.002100 

Inch. 
0. 

: 000045 
.000050 
.000050 
.000050 
.000045 
.000060 
.000050 
.000050 
.OJ0050 
.OOQOOO 
.OOOOGO 
.000090 
.000010 
.000005 
.000080 
.000005 
.0001105 
.000003 
.000105 
.000145 
.000115 
.000145 
.000190 
.000300 

Inch. 

0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

1 

0. 

1 

0. 


.000010 

.000010 

.000040 

.000030 

.00OU56 

.000015 

.000100 

.000045 

.000180 

.000080 

.000300 

.000120 

.000490 
.000605 

.066196 
.000205 

Fractured  1".2  from  neck. 
8})augle8. 


Appearance,  granular,  with  coarse,  dark 
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12-INCH   B.  L.  RIFLED   MOBTABS. 


No.  4944. 


Marks,^2M^^TR, 

Diameter,  1".129. 
Sectional  area,  1  square  incli. 
Length  of  stem,  23". 
Gauged  length,  20''. 


Applied  loads. 

Elou^tion 
per  inch. 

Sucoeaaive 

Permanent 
aet. 

Successive 

permanent 

set. 

Bcmarka. 

Totol. 

Per  square 
incli. 

elongation 
per  inch. 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14, 000 

15,000 

16,000 

17,000 

18.  COO 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

31.240 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10, 000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17.000 

18,000 

19. 000 

2.1,  OUO 

21. 000 

2*2,000 

23,000 

24,000 

25,000 

31,240 

Inch. 
0. 
.000050 
.000095 
.000145 
.000100 
.000245 
.000290 
.000340 
.00a')90 
.000440 
.000495 
.000545 
.000600 
.000655 
.000730 
.  000790 
.000855 
.000945 
.001005 
.001100 
.001190 
.001260 
. 001360 
.001485 
. 001650 

Inch. 
0. 

.000050 
.000045 
.000050 
.000015 
.000055 
.000045 
.000050 
.000050 
-    .0000(0 
.000055 
.000050 
.000055 
.000055 
.000075 
.000060 
.000065 
.000090 
.000060 
.000095 
.000090 
. 00U070 
.000100 
. 000125 
.000165 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000005 

.000005 

.000020 

.000045 

.000020 

.000055 

.000010 

.000085 

.000030 

.000120 

.000035 

.000195 

.000075 

.000280 
.000350 

.000085 
000070 

Fractured  2".2  from  neck.    Appearance,  uniform  granular,  mottled. 


12-INCH   B.  L.  RIFLED   M0RTAB3. 
No.  1133. 
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Length,  10''.5. 
Diameter,  l'M29. 
BectioTial  area,  1  square  incli. 
Ganged  length,  5''. 


Applied  loftdB. 


Total. 


Compres* 

sioD  per 

incu. 


Saooessive 

fiompres- 

sion  per 

incD. 


Permanent 
set. 


Saocemive 

permanent 

set. 


HeniArks. 


IndL 
0. 

.00006 
.00012 
.00018 
.00022 
.00026 
.00032 
.00038 
.00042 
.00048 
.00054 
.00060 
.00061 
.00072 
.00078 
.00084 
.00092 
.00008 
.00104 
.00110 
.00118 
.00124 
.00134 
.00140 
.00150 
.00160 
.00166 
.00182 
.OOIM 
.00208 
.00226 
.00216 
.00270 
.00208 
.00324 
.00360 
.00396 
.00440 
.00188 


.00570 
.00620 
.00670 
.00730 
.00780 
.00844 
.00916 


.01030 
.01102 


huh, 
0. 
.00006 
.00006 
.00006 
.00004 
.00001 
.00006 
.00006 
.00001 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.000)6 
.00006 
.00006 
.00098 
.00006 
.00010 
.00006 
.00010 
.00010 
.00008 
.00014 
.00014 
.00012 
.00018 
.00020 
.00024 
.00028 
.00026 
.00096 
.00036 
.00044 
.00018 
.00040 
.00012 
.00050 
.00050 
.00060 
.00050 
.00064 
.00072 
.00044 
.00070 
.00072 


Inch. 
0. 


Inch. 
0. 


Initial 


.00002 


.00002 


.00004 


.00002 


.00008 


.00004 


.00016 


.00008 


.00030 


.00004 


.00060 


.00030 


.00148 


.00324 


.00176 


.00514 


.00220 


.00822 


.00278 


Ultimate  strongth. 


^^ed  by  trip^^  flexure.    Deflected  downward  and  sidewise. 
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12-INCH   B.  L.  RIFLED   MOBTARS. 


No.  1134, 

Marks/*  ^b\?^^ 

Length,  10".5. 

Diameter,  1".129. 

SectioDal  area,  1  square  inch. 

Gauged  length,  6". 


Applied  loads. 


Total. 


Per  square 
inco. 


Compres- 
sion per 
inco. 


Successive 
compres- 
sion per 
inch. 


Permanent 
set. 


Sncccssive 

permanent 

set. 


Bemarks. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
6.000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15.000 
10,000 
17.000 
18.000 
19,000 
20.000 
21.000 
22,000 
23,000 
24. 000 
2r).000 
26.000 
27, 000 
28,000 
29.000 
30, 000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38, 000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,800 


Pounds. 
1.000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,0U0 
9.000 
10.000 
11,000 
12, 000 
13,000 
14,000 
15.000 
16,000 
17,000 
18, 000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28.000 
29, 000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48. 000 
49,000 
50.000 
60,800 


Inch. 
0. 

.00004 
.00010 
.00014 
.00020 
.00024 
. 00030 
.00030 
.00040 
.00044 
.000-18 
.00056 
.00060 
.00064 
.00070 
.00076 
.00082 
.  00086 
.00092 
. 00U98 
.00104 
.00112 
.00118 
.00124 
.00132 
.00140 
.00150 
.00160 
.00174 
.00182 
. 00200 
.00220 
.00234 
.00254 
.00280 
.00318 
.00348 
.00380 
.00428 
.00462 
.00500 
.00540 
.00588 
.00624 
.00670 
.00710 
.00746 
.  00778 
.  00802 
.00820 


Ineh. 
0. 

.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.  00004 
.00004 
.00008 
.0)004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00(106 
.00008 
.00006 
.00006 
.00008 
.00008 
.  00010 
.00010 
.00014 
. 00008 
.00018 
.00020 
.00014 
.00020 
. 00026 
.00038 
.  OOO.'iO 
.00038 
.00042 
.OOO^M 
.00038 
.00040 
.00048 
.00036 
.00046 
.00040 
. 00030 
.00032 
.00024 
.00018 


Ineh. 
0. 


Inch. 
0. 


Initial  load. 


.00002 


.00020 


.00120 


.00274 


.00452 


.00586 


.09002 


.ooai/2 


.00010 


.00024 


.00076 


. 00154 


.00178 


.00134 


Ultimate  strengtli. 


Failed  by  triple  flexure.    Deflected  upward. 


12-lNCII   ^ 


I-.  RIFLED  MORTABa 


r. 


Marks  "MK«TBi 


No.  1135. 


^«oiial  area,,  1  sq 
^»«fferf  length,  5". 


square  inch. 


J,  OOO 
i?.  COO 
.?,  ClOU 
-#,000 

.'J,  €nyo 

fi,  CHK> 

7^  ar>o 

^^  fyou 

0  coo 

JO,  ooo 

IK  0€tO 

J2,  OOO 

13,  OCO 

14,  OOO 
j&,  ot?o 
1 «,  OOO 

17,  oc;o 
J  a-  tH>^ 

go,  tN>0 

26.000 
07  1.1OO 

'II.  t*o<» 

^.V  000 

^   ooo 

ksss 

ii    €JOO 
^7^80O 


o. 

.00004 

.0OU08 
.00014 
.00(120 
.  000*26 

.ooo:{2 
.  ooo;i6 

.  00040 

.  00044 

.00050 

.  000:6 
.  otoco 

.  0<K)«4 
.  1J0O72 
.  O0078 
.  O0084 
.  O0088 
.  1K)094 
.  O4I1C0 
.  O0H6 
,  00112 
.  00118 
.  00124 
.  00 130 
.00136 
.001':2 
.00150 
.00158 
,  1.01G4 
.U0174 
.001H2 
.  OO104 
.  OO204 
.  00210 
.  O02b2 
.  O0242 
.  O02C0 
.  O0280 

.  oo:k>2 
.  oo:i20 

,  O0354 
.  O0384 
.  O0422 
.  OO400 
00.508 
.  (H»540 
.00588 

.ouoyo 

.00072 


Jneh. 
0. 
.  C0()04 
.00001 
. OC006 
. tOJ06 
.00006 
.  0(006 
.00004 
.OOCOl 
.00004 
.00006 
.  000( 0 
.00(04 
.00004 
.  01008 
.  0'006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
. 00006 
.00006 
.00006 
.00006 

. coyo6 

. 00008 

.ooro8 

.  000(6 
.00010 
.00008 
.00012 
.00010 
.00012 
.00016 
.00010 
.00018 
.00020 
.00022 
.  0U024 
.00028 

.oooyo 

.U0038 
.00038 
.00048 
.00032 
.00048 
.00042 
. C0042 


Permanent 

8Ct.      - 


SneocssiTe 

penunneut 

Bet. 


Inch. 
0. 


.  000  2 


.00002 


.00014 


.00046 


.0t»234 


. 00418 


.COCO 4 


.OC008 


.00008 


. 0J024 


.00128 


.00184 


Remarks. 


Initial  load. 


Ultimate  strength. 


'^^eAby  trii'i^ 


flex^ttre.    Deflected  obliquely  upward. 


126 


12-INCH   B.  L.  RIFLED   MORTAB& 

Body  No.  38. 


No.  4947. 


Marks,  ^'^'^^^^ 
Diameter,  I'^.m 
SectioDal  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

EloDjnition 
per  Inch. 

• 

Snccosaive 
elongation 
per  inch. 

Permanent 
set. 

Suooessive 
set. 

Remarks. 

Total. 

Peraqnare 

Pmmdt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
80.900 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,0C0 

8,000 

9,  COO 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,900 

Ineh. 
0. 

.000050 
.000095 
.000145 
.000180 
.000230 
.000265 
.000335 
.OC0396 
.000445 
.000490 
.000545 
.000600 
.000676 
.000750 
.000815 
.0C0905 
.000095 
.001100 
.  001210 
.001340 
.001500 
.001660 
.001855 
.002115 

Inch. 

0. 
.000050 
.000045 
.000050 
.000035 
.000050 
.000035 
.000070 
.000060 
.000050 
.000045 
.000055 
.000055 
.000075 
.000075 
.000065 
.000090 
.000090 
.000105 
.000110 
.000130 
.000160 
.000160 
.000195 
.000200 

Inch. 
0. 

Inch. 
0. 

iDiUalhMuL 
Tensile  strength. 

0. 

1 

1 

1 

0. 

0. 

.000010 

.000010 

.000050 

.000040 

.000100 

.000050 

.000185 

.000085 

.000325 

.000140 

.000590 
.000785 

.000265 
.000195 

Fractured  6".15  from  neck.    Appearance,  granular. 


12-INCH   B.  L.  RIFLED   MORTAES. 
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Ko.  4948. 


Diameter,  l".i29. 
Sectional  area,  1  sqaare  inch. 
Length  of  stem,  23". 
Ganged  length,  20''. 


Applied  loada. 

Elongation 
per  inch. 

Sacceaslve 
elon^tion 
per  inch. 

Permanent 
set 

Snco«aAive 

permanent 

set. 

Remarka. 

Total. 

Per  sqaare 
inch. 

Pounds, 

1,000 

2,000 

S,000 

4,000 

5.000 

6.000 

7,000 

8.000 

9,000 

10.000 

11.000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24.000 

25,000 

32,400 

Pounds. 

1.000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

18,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,  (00 

21,000 

22.000 

23,  COO 

24,000 

25,000 

82,400 

Inok, 
0. 

.000050 
.000100 
.000150 
.000200 
.000:250 
.000300 
.000350 
.000400 
.000455 
.000510 
.000500 
.000015 
.000695 
.000750 
.000815 
.000895 
.000960 
.001050 
.001140 
.001235 
.001340 
.001450 
.001560 
.001725 

Jneh, 
0. 

.000050 
.000050 
.000050 
.00C050 
.000050 
.000050 
.00005q 
.000050 
.000055 
.000055 
. 003050 
.000055 
.000080 
.000055 
.000065 
.  OOC080 
.000065 
.000090 
.000090 
.000095 
.000105 
.000110 
.000110 
.0j0165 

Inch, 
O. 

Inck, 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000010 

.000010 

.000035 

.000025 

.000045 

.000010 

.000060 

.000015 

.00009^ 

.000035 

.000115 

.000050 

.000205 

.000060 

.000310 
.000400 

.000105 
.000090 

Fractured  2".70  from  neck.    Appearance,  graiuilar. 
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12-lNCH   B.  L.  RIFLED   M0RTAB8. 
Ko.  1139. 


Marks,  12  M^i^TE, 

Length,  10".5! 
Diameter,  1".120. 
Sectional  area^  1  square  inch* 
Gauged  length,  5". 


Applied  loads. 


Total. 


Per  M  nare 
incii. 


Comprw- 

sinn  por 

iiicfi. 


Sncceasivo 

coinprcs- 

aiou  per 

inch. 


Permanent 
set. 


SucoensiTe 

pormaneut 

sot. 


Remarka. 


Pounds. 

1,000 

2.000 

3.0U0 

4.000 

5.000 

6,000 

7.000 

8.000 

9,0U0 

10,000 

11,0()0 

12,010 

i:{,  000 

14.000 
15, 000 
16,000 
17.000 
18,  too 
19,000 
20,000 
21.000 
22,000 
23,  OJO 
24,000 
23,000 
26. 000 
27,000 
28.000 
29,000 
30,  ( OO 
31.000 
32, 000 
33,000 

:^,ooo 

S.*),  000 
36, 000 
37.000 
38,000 
30.000 
40,000 
41,000 
42,000 
43,  (KM) 
44.000 
45,000 
46, 000 
47,000 
48,000 
49,000 
50,000 
59,420 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0.000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,0<K) 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
30,000 
87,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
59,420 


Inch. 

0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00028 
.00034 
.00038 
.00042 
.00048 
.00054 
.00060 
.00066 
.00070 
.00074 
.00080 
.00086 
.00002 
.00098 
.00106 
.00114 
.00120 
.00126 
.00132 
.00138 
.00146 
.00154 
.00164 
.00178 
.00106 
.00214 
.00232 
.00252 
.00276 
.00308 
.00340 
.00380 
.00420 
.00462 
.OO-VO 
.00552 
.00608 
.00656 
.00096 
.00750 
.00792 
.  00832 


.00894 


Inch. 
0. 

.00004 
.OOtlOU 
.00004 
.00004 
.00004 
.000(H) 
.00000 
.000(14 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00004 

.oooon 

.00006 
.00000 
.00000 
.00008 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00010 
.00014 
.00018 
.00018 
.00018 
.00020 
.00024 
.00032 
.0Qa32 
.00040 
.00040 
.00042 
.00038 
.  00a'S2 
.00056 
.00048 
.00042 
.00052 
.00042 
.00040 
.  00036 
.00020 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


.00002 


.00008 


.00018 


.00002 


.00006 


.00010 


.00112 


.00070 


.00274 


.00482 


.00162 


.00208 


.00182 


Ultimate  strength. 


Failed  by  trixxle  flexure.    Deflected  obliquely  upward. 


12-IHCH   B.  Jj.  EIFLED   MOETAEa 


129 


/ 


^  -  B  iTio 


No.  1140. 


^^eter,  1".129. 

eoooaJ  area,  1  sqaare  inch. 
^^oged  length,  5". 


42,000 
4a,W)0 


^,  ot*o 
j5,  <:*oO 

V^  OU€? 

jj     MOO 
j*P     CM>0 

i:i,  oou 

la.  <"^<^ 
IH,  t>oo 

g    i>00 

Id-    cK>0 
ti*  OOO 

It  ,  OOO 
^   ooo 

^>  ,  OOO 


luflb. 

compres- 

sion jief 

X«<?A. 

JtW*. 

O. 

0. 

.00006 

,000(J« 

_  OOOltJ 

.mu 

_  tKKill 

.0(1004 

.OOOlK? 

-UflOOfi 

_0<K>24 

.0(KIN 

,0Ot)30 

,UO00S 

,oo<m 

.00004 

.00038 

.IHHfO* 

.CM5042 

,mi004 

.oocus 

,00006 

.OOtfM 

.QOOOfl 

,otH>eo 

.IMKMm 

.  ocHriu 

.UO004 

_OO070 

.tSOOOfl 

,  OOOifl 

.mwofl 

,O0t>K!l 

.OOOtKl 

_  o«oj^a 

.mtiiid 

,000!H 

,mm 

,  ooioo 

.tiooort 

_  CttJltm 

.  umiG 

.  €0113 

.«lAM>fl 

.  oons 

,i3000<I 

^  O0124 

.00000 

,  00130 

.O0t«fi 

^0013« 

,O0lHJtt 

^(K)l*a 

.(Kxno 

^ooisa 

.00010 

.00170 

,00032 

.001S2 

.WH)ii; 

.OOlOS 

.«M)16 

.  OOlJlfl 

.ooom 

,002:^B 

.&mo 

.  OV^<i3 

.()ooai 

.ocj^a 

.{sooL-a 

.00316 

.000'^ 

^  tHJ354 

,0(io;ia 

.oo;joa 

,00044 

,  iKM4a 

.U004a 

.00432 

.  WMI42 

.  O<KV30 

.€oy4e 

.OOSiW 

.(rtM)50 

.ooo-i* 

,0OUS4 

.o[m^ 

.0OQ52 

.o«7M 

.001)53 

,OUfl€0 

.ih>052 

.OOJSM 

.00038 

.OOKW 

.0OD4'i 

.boau 

.0OU54 

,  m^S2 

.0004S 

Permnnf^t 


JtWAr 
0. 


flexure. 
—9 


.00002 


pfiTOiaucint 


JfuA, 
0. 


.IXKIO'^ 


DOUlO  ,  00(J04 


^O(KU0 


.00130 


.ODULO 


-00172 


00532  .  00224 


.00742    I        ,00220 


Remarks. 


luitiil  load. 


Ultimntci  Atrcn^hf 


Deflected  horizontally  and  upward. 
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12-INCH   B.  L.  RIFLED   MOBTABS. 


Marks,  ^2  W^^' 

Length,  10".6. 

Diameter,  I'M  29. 

Sectional  area,  1  square  inch. 

Gauged  length,  6". 


No.  1141. 


Applied  loads. 

Compres- 
sion T)er 
inct. 

Successive 

oonipres- 

sion  per 

inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  sqnare 
inch. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
16,000 
31,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.  OUO 
50,000 
64,710 

Pounds. 
1,000 
2,000 
8.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11.000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28.000 
29,000 
30,000 
81,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
.     45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
64.710 

Inch. 
0. 

.00006 
.00012 
.00016 
.00022 
.00028 
.00032 
.00038 
.00042 
.00048 
.00052 
.00058 
.0OUO4 
.00068 
.00074 
.00080 
.00086 
.00092 
.00098 
.00102 
.00108 
.00114 
.00120 
.00126 
.00132 
.00140 
.00146 
.00154 
.00162 
.00172 
.00178 
.00186 
.00106 
.00206 
.00216 
.00234 
.00248 
.  00262 
.00278 
.00300 
.00334 
.00354 
.00384 
.00418 
.00456 
.00512 
.00^58 
.00602 
.00660 
.00730 

Inch. 
0. 

.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.OUOOC 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00010 
.00006 
.00008 
.00010 
.00010 
.00010 
.00018 
.00014 
.00014 
.00016 
.00022 
. 00034 
. 00020 
.00030 
. 00034 
.  00038 
.00050 
.00046 
.00044 
.00058 
.00070 

Inch. 
0. 

Inch. 
0. 

Inltialload. 
Ultimate  stn>n^h. 

0. 

.00004 

.00004 

.00008 

.00004 

.00012 

.00004 

.00016 

.00004 



.0C028 

.00012 

.00048 

.00020 

.00104 

.00056 

.00238 

.QO\U 

.00468 

.00230 

Failed  hj  triple  tlexiMre,    Peflecte4  horizputally. 


12-U7CH   B.  L.  RIFLED    MOETABS. 

Body  No.  39. 
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No.  4951. 


Marks,  ^^If,"^^ 
Diameter,  l".i29. 
Sectional  area,  1  sqaare  inch. 
Length  of  stem,  23". 
Ganged  length,  20''. 


Applied  loads. 

Eloneation 
per  inoh. 

Saccessive 
eloiijEation 
per  inch. 

Permanent 
set. 

Successire 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
incJi. 

Founds. 

1,000 

2,000 

8.000 

4.000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15.000 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23.000 

24.000 

25.000 

20.990 

Pimndt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14.000 

15,000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,900 

Inch. 
0. 

.000050 
.000100 
.000150 
.000100 
.000235 
.000205 
.000340 
.000305 
.000450 
.000500 
.000555 
.000610 
.000675 
.000740 
.000815 
.000880 
.000965 
.001050 
.001150 
.001250 
.001360 
.001500 
.001650 
.001845 

Inch. 
0. 

.000050 
.000050 
.000050 
.000040 
.000045 
.000060 
.000045 
.000055 
.000055 
.000050 
.000055 
.000055 
.000065 
.000065 
.000075 
.000075 
.000075 
.000085 
.000100 
.000100 
.000110 
.000140 
.000150 
.000195 

Inch. 
0. 

Inch. 
0. 

Initialload. 
Tensile  strengtii. 

0. 

0. 

.000015 

.000015 

.000050 

.000035 

.000090 

.000040 

.000150 

.000060 

.000250 

.000100 

. 000303 
. 00U51O 

.000145 
.000115 

Fractured  ".75  from  neck.   Appearance,  grannlar,  with  dark  span  gles. 
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12-INCH   B.  L.  RIFLED   MOBTAfiS. 


No.  4956. 


Marks,  ^^Vf.^^' 
Diameter,  1".120. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elonsatioii 
per  Inch. 

SiicceHsive 
eloDgatioD 
por  iDoh. 

Ponnanent 
set. 

SaocessiTe 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
indi. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16.000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
2:),  000 
24,000 
25,000 
33, 100 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13, 000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
33, 100 

Inch. 
0. 

.000050 
.000100 
.000150 
.000195 
.000240 
.000200 
.000340 
.000395 
.000445 
.000405 
.000550 
.000610 
.000675 
.000740 
.000795 
.000860 
.000945 
.001005 
.001095 
.  001175 
.001256 
.001360 
.001475 
.001600 

Inch. 
0. 
.000050 
.  OU(><).iO 
. 000050 
.  000045 
. 000045 
.  000(150 
.  000050 
.  000055 
.000050 
.000050 
.000055 
.000060 
.  000(105 
.000065 
.000055 
.000065 
.000085 
.000060 
.000090 
.000080 
.000080 
.000105 
.000115 
.000125 

Inch. 
0, 

Inch. 
0. 

Initial  load. 
Tensile  strengtli. 

0. 

.000005 

.000005 

.000015 

.000010 

.000020 

.000005 

.000050 

.000030 

.000090 
.». 

.000040 

.000115 

.000025 

. 000175 

.000060 

.0002.50 
.000305 

.000075 
.  0J0055 

1 

Fractured  1",7  from  neck.    Appearance,  granular. 


12-INCH   B.  L.  RIFLED   MORTARS. 


133 


<ia,,»  1»^  area,  1  square  inch. 


No.  1142. 


J*'*^i.« 


i 


^ 4acr2ir0  j 


Jii^ali. 


J,  tmo 

2,  ooty 

3,  ot>o 
-#,  ooo 

u,  o<  »o 

7,  OOO 
e^  OOO 
O    OOO 

10,  €HJ^ 

11,  OOO 

i:x  OOO 

13,  OOO 

14,  ^^i^ity 

15,  ooo 
Iff,  i>ao 

17^  OOO 

10.  OOO 

1»,  OOO 

so,  OOO 

3r:i,  OOO 

2S,  OOO 
24,  OOO 
^S     OOO 

'^©,  OOO 

^-j,  OOO 

3V,  OOO 
^•-2,000 

3-,^,  ««>o 

34.,  OOO 
3&,  OOO 
3(i,  OOO 
3^ , OOO 

^«^  o*K* 

30,  OOO 
-40.  OOO 

\^/    €»00 

4t3,  OOO 

A-^,  OOO 

*g>,  0<H> 

4^,  OOO 

AT  ,  Ol*t» 

*ft.  ot>o 


1  ji>*i 


O- 

oofloa 
.  00010 

_  0*>*>1B 
.  CKKJ20 
,  00034 

.  oooiso 
.  000  io 

_  OOOI4 
_  DOOTjO 

,  ootiGe 

_  OO0<tw 

_  o<u>oes 

,  000  74 
OC(J80 

^  OO086 
OOUD'J 

.  0001*8 

^  OOIU4 

00112 

,00118 
^  00120 
,  OOl.H 
.  00  HO 
.  0014B 
_  0015JJ 
,  01)168 
.  0017a 

.oo^tia 
.0(1  J  so 

.  DOfjUG 
.0Ofi40 

.  ooh;ei) 


iueli. 


0. 

.mm 

.WlirU4 

,  (HHKt-1 

.mum 

.DOUOH 
.fKM»fl 

.ooooa 

.OOOOG 

.000^>S 
. 0O0O6 

,  oooite 

.00008 
.00010 
.00(110 
. O00l€ 
.00014 
.000)0 
,  00014 
.  OOIJ'JO 
.Q0U24 

.  otjfrij 

.  0['(J^tO 
,  (KIC328 
.  (R)(>i2 
.  00S]'t2 
.  O0O40 

.  fkOi:}^ft 

.  OiKl'rtJ 
.  Ofk>44 

.  (lEHIftO 
.  0tMl08 

.00038 
.000^1 
, bOOSG 


0. 


.0(KIS2 


.uoa&o 


peroLuiQat 
set. 


0. 


.OiHWB 


.00023 


.m\m 


HvniArka. 


Initial 


ntrmnlB  strt^ffth* 


.^^^  \^y  triple  flexure.    Deflected  obliquely  upward. 
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12-INCH   B.  L.  RIFLED   MOBTABSL 


No.  1143. 


Marks,  ''^B^J^ 
Length,  10".5! 
Diameter  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Por  squiire 
inch. 


Compres- 
sion per 

IDCll. 


Successive 
compres- 
sion i>er 
inch. 


PemianeDt 
set. 


Saccossive 

permanent 

set. 


Bemarks. 


PoundM. 
1,000 
2,000 
8,000 
4,000 
6,000 

e,ooo 

7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
88,000 
34,000 
85,000 
36,000 
37,000 
88,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
30,100 


Pound*. 
1,000 
2.0UO 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,0U0 
15. 000 
16, 000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
82,000 
33.000 
34,000 
85,000 
36,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
50,100 


Inch. 
0. 
.00006 
.00012 
.00016 
.  00020 
.00024 
.00030 
.00036 
.00010 
.00044 
.00050 
.00056 
.00060 
.00066 
.00074 
.00078 
.00082 
.00088 
.00094 
.00100 
.00108 
.00114 
.00120 
.00126 
.00134 
.00142 
.00152 
.00160 
.00172 
.00182 
.00196 
.00216 
.00230 
.00252 
.00280 
.00310 
.00346 
.00380 
.00420 
.00460 
.00506 
.00556 
.00600 
.00648 
.00704 
.00744 
.00780 
.00830 
.00884 
.00926 


Inch. 
0. 
.00006 

.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00008 
.00004 
.00004 
.  00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.00008 
.00008 
.00010 
.00008 
.00012 
.00010 
.00014 
.00020 
.00014 
.00022 
.00028 
.00030 
.00036 
.00034 
.  00040 
.00040 
.00046 
.00050 
.00044 
.00048 
.00056 
.00040 
.00036 
.00050 
.00054 
.00042 


Inch. 
0. 


Ifieh. 
0. 


Initial  loud. 


.00002 


.00002 


.0(KM)4 


.00002 


.00006 


.00002 


.00014 


.00008 


.00020 


.00006 


.00024 


.00116 


.00072 


.00268 


.00152 


.00484 


.00216 


.00680 


.00196 


Ultimate  atroogth. 


Tailed  by  triple  flexure.    Deflected  sidewise. 


12-INCH   B.  L.  RIFLED   MOBTAES. 
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No.  1144. 


Marks,  ^^V?,^^ 

Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Ganged  length,  5*\ 


Applied  loftdB. 

Comprea- 

aioDper 

inch. 

SuocesBive 

oonipres- 

siou  per 

inch. 

Permanent 
set. 

SucceMgWe 

p«nminent 

Bet. 

Bemarka. 

Total. 

Persqaare 

r&undM. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
28,000 
27,000 
28,000 
20,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36.000 
37.000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,0<JO 
50,000 
67,600 

PomuU, 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 

s,m 

9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
4:^,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
67,600 

Inch. 
0. 

.00006 
.00010 
.00016 
.00020 
.00024 
.00028 
.00034 
.00040 
.00044 
.00048 
.00054 
.00060 
.00066 
.00070 
.00076 
.00082 
.00086 
.00090 
.00006 
.00102 
.00108 
.00114 
.00120 
.00126 
.00132 
.00138 
.00144 
.00152 
.00160 
.00166 
.00176 
.00184 
.00194 
.00200 
.00214 
.00224 
.00240 
.00254 
.00268 
.00288 
.00314 
.00340 
.00370 
.00402 
.00440 
.00480 
.00516 
.00560 
.00602 

Inch. 

0. 

.00006 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
,00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 

.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00010 
.00008 
.00010 
.00006 
.00014 
.00010 
.00016 
.00014 
.00014 
.  00020 
.00026 
.00026 
.00030 
.00032 
.00038 
.00040 
.00036 
.00044 
.00042 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strengiiu 

0. 

.00002 

.00002 

.  001)04 

.00002 

.00006 

.00002 

.00014 

.00008 

.00020 

.00006 

.00040 

.00020 

.00080 

.00040 

. 

. 00186 

.00106 

.00300 

.00174 

Failed  by  triple  flexure.    Deflected  obliquely  upward. 
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12-INCH   B.  L.  RIFLED   MORTAKS. 

Body  No.  40. 


Marks/^M^K^TR. 

Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  leogtli,  20". 


Ko.  4964. 


Applied  loAds. 

Snocessive 
elonsRtion 
perinoli. 

Permanent 
set. 

Suocesaive 

permanent 

•et. 

Remarks. 

Total. 

Per  square 
inch. 

Aiongaviou 
perinoh. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
2:1,000 
24,000 
25,000 
32,180 

Pounds, 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25,000 
32,180 

Inch. 
0. 

.000045 
.000095 
.000140 
.000185 
.000235 
.000290 
.000340 
.000395 
.000445 
.000500 
.000550 
.000610 
.000665 
.000740 
.000805 
.000880 
.000955 
.001045 
.001135 
.001245 
.001350 
.001500 
.001610 
.001850 

Tneh. 
0. 

.000045 
.000050 
.000045 
.000045 
.000050 
.000055 
.000050 
.000055 
.000050 
.000055 
.000050 
.000060 
.000055 
.000075 
.000065 
.000075 
.000075 
.000090 
.000090 
.000110 
.000105 
.000150 
.000110 
.000240 

Inch. 
0. 

Inch. 
0. 

InitialloML 
Tensile  strength. 

0. 

0. 

.000015 

.000015 

.000045 

.000030 

.000060 

.000016 

.000105 

.000045 

.000170 

.000065 

.000250 

.000080 

.000400 
.000550 

.000150 
.000150 

Fractured  at  the  neck.    Appearance,  granular. 


12-INCH   B,  L.  RIFLED    MORTAES. 
ISo.  4965. 
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Xiameter,  l".l2d- 
iSeeti')''^^  area.,  1  square  inch. 
hn^'^  <*^   stem,  23". 
^^Jed   len^tli,  20". 


,lic^  liMLda* 


l^or  «c 


£1:1  ori- 


X,  ooti 
^,  000 
a,  ttoo 

^^  uoo 

e,  000 

f>,  04>0 

X2.  CKJO 
13,  000 
X4,  0€>0 

a*>,  000 
X©,  000 
XV, 000 
x«,  000 
l»,  000 

ax,  ou€ 
^-^^  000 

1E3,  000 
-^4^,  000 
■35,  «H>0 


per  Inch, 


.  CMJturpO 

.  WKMiiO 

.  OOI^'"^!■J^ 

.  vhh}7:m 

.  00W45 
.001100 
.001200 

.O0i:igo 
.ooioja 


0, 
.OOtJOTiO 

.OlHil^O 

.  tKMm 
.  CtHHIjO 

.  ootior^o 

.  OHOilT.O 

.  (j{Hiiirp[j 
.000055 

.OOtXfGO 
.OD0070 
.OOOOGO 
,01M>I>&G 

.ooooao 

.fkOOOftO 
,  0(10075 

.  mi)\mo 

.  0()01  Ii5 

.OOuOltO 
.  OlK3l2U 
.UOUUO 


Pi^ruiaiietit 

BQt. 


Inch^ 


.OlKlOlU 


.OO0OL& 


.OtHX>&0 

.otifloaV 


.OOOIOG 

'ooyie^" 


.  tKi02(Ki 
.000325 


Inch, 


.ootmo 
.6omHir» 
.oooo2y 


.O0ti0l& 
.OIKKOO 


'tJ0U('j&5 


.  OfioaTO 
.ooiiuea 


Soinarka. 


luitJaioad. 


Tenaflfl  strength. 


Fractured  7''.7  from  neck, 
gles  near  circumference. 


Appearance,  granular,  witli  coarse  span- 
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12-INCH   B.  L.  RIFLED   MORTARS. 


No.  1146. 


Marks,  i2MR,TR. 
Length,  10".5! 
Diameter,  1".129. 
Sectional  area,  1  sqnare  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Per  sq  aare 
inon. 


Compres- 
sion por 
inon. 


Successive 
compres- 
sion  per 

iDCO. 


PermRDent 
set. 


SaccGssive 

pemianent 

set. 


Beniarks. 


Pounds. 
l.OOU 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14.000 
15,000 
16,000 
17.000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
4.^0UO 
46,000 
47,000 
48,000 
49,000 
50,000 
61,680 


Pounds. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37.000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,680 


Inch, 
0. 

.00006 
.00012 
.00016 
.00020 
.00024 
.00028 
.00034 
.00038 
.00042 
.00048 
.00054 
.00060 
.00064 
.00070 
.00076 
.00080 
.00084 
.00090 
.00096 
. 00102 
.00112 
.00118 
.00124 
.00130 
.00140 
.00146 
.00158 
.00168 
.00176 
.00190 
.00204 


.00244 
.00264 


.00370 
.00400 
.00440 
.00482 
.00520 
.00566 
.00600 
.00650 
.00698 
.00736 
.00774 
.00810 
.00832 


Inch. 

0. 

.00006 
.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
. 00006 
.00010 
.00006 
.00006 
.00006 
.00010 
.00006 
.00012 
.00008 
.00010 
.00014 
.00014 
.00018 
.00022 
.00020 
.00036 
.00038 
.00032 
.00030 
.00040 
.00042 
.00038 
.00046 
.00034 
.00050 
.00048 
.00038 
.00038 
.00036 
.00022 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


.00002 


.00002 


.00006 


.00004 


.00040 


.00020 


.00106 


.00248 


.00142 


.00192 


.00600 


.00160 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  upward. 


12-INCH   B.  L.  RIFLED   M0RTAB8. 
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Ko.  1146. 

Marks,  «W^ 

Length,  10".5. 

Diameter,  l'M29. 

Sectional  area,  1  sqaare  inch. 

Gauged  length,  5^'. 


AppUed  loads. 

Compres* 

sion  per 

inch. 

SaoooMive 
compres- 
sion per 
IncD. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  MiaaTe 

Pounds, 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
20,000 
80,000 
31,000 
82,000 
88.000 
84,000 
36,000 
36,000 
87,000 
88,000 
38.000 
40,000 
41.000 
42.000 
43,000 
44,000 
46,000 
46.000 
47.000 
48,000 
49,000 
60,000 
61,600 

Poundi. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7.000 
8,000 
9.000 
10.000 
11,000 
12.000 
13,000 
14,090 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
33,000 
84,000 
36,000 
86.000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,600 

Jneh. 
0. 

.00004 
.00008 
.00014 
.00018 
.00022 
.00026 
.00032 
.00036 
.00040 
.00048 
.00064 
.00060 
.00064 
.00068 
.00074 
.00080 
.00084 
.00090 
.00096 
.00102 
.00110 
.00116 
.00122 
.00132 
.00140 
.00146 
.00156 
.00168 
.00180 
.00196 
.00214 
.00234 
.00260 
.00284 
.00320 
.00356 
.00400 
.00436 
.00480 
.00532 
.00574 
.00620 
.00070 
.00716 
.00760 
.00800 
.00860 
.00802 
.00992 

Inch. 
0. 

.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00008 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00010 
.00008 
.00006 
.00010 
.00012 
.00012 
.00016 
.00018 
.00020 
.00026 
.00024 
.00036 
.00036 
.00044 
.00036 
.00044 
.00052 
.00042 
.00046 
.00050 
.00046 
.00044 
.00040 
.00050 
.00042 
.00040 

IfUh. 

0. 

Ineh. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

.00002 

.00002 

.00004 

.00002 

.00010 

.00006 

.00020 

.00010 

.00044 

.00024 

.00122 

.00078 

.00200 

.00168 

.00500 

.00210 

.00090 

.00190 

Failed  by  triple  flexure.    Deflected  obliquely  upward. 
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12-INCH  B.  L.  RIFLED   MORTAB& 


No.  1147. 


Marks,  "V».^^* 
Length,  10".6. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Oanged  length,  5'^ 


Applied  loa4s. 

Compres- 
sion per 
incb. 

SaocessiTe 
compres- 
sion per 
inch. 

Permiment 
set. 

SacoessiTe 

permanent 

set. 

Bomarks. 

Total. 

Per  SQ  aar« 
inch. 

Pound: 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
84,000 
85,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
40,000 
60.000 
67,420 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
36,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
67,420 

Inch. 
0. 

.00006 
.00012 
.00016 
.00020 
.00024 
.00030 
.00036 
.00040 
00044 
100050 
.00056 
.00060 
.00064 
.00070 
.00076 
.00082 
.00088 
.00094 
.00008 
.00102 
.00110 
.00116 
.00122 
.00126 
.00134 
.00140 
.00146 
.00154 
.00160 
.00168 
.00178 
.00186 
.00106 
.00204 
.00218 
.00230 
.00244 
.00256 
.00276 
.00296 
.00320 
.00342 
.00380 
.00404 
.00448 
.00478 
.00520 
.00560 
.00608 

Inch. 
0. 

.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00004 
.00008 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00006 
.00008 
.00010 
.00008 
.00010 
.00008 
.00014 
.00012 
.00014 
.00012 
.00020 
.00020 
.00024 
.00022 
.00032 
.00024 
.00044 
.00030 
.00042 
.00040 
.00048 

Inch. 
0. 

Inch. 
0. 

Tnitialload. 
Ultimate  strong. 

0. 

.00002 

.00002 

.00006 

.00004 

.00010 

.00004 

.00016 

.00006 

.00022 

.00006 

.00042 

.00020 

.00084 

.00042 

.00190 

.00106 

.00364 

.00174 

Failed  by  triple  flexure.    Deflected  sidewisew 


12-INCH   B.  L.  RIFLED   MOBTABS. 

Body  No.  41. 
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No.  4976. 


12HIUTB, 


Marks,       B ' 
Diameter,  l''.i29. 
Sectional  area,  1  square  inch. 
Liength  of  stem,  23". 
Ganged  length,  20'^ 


Applied  loads. 

EIoDffation 

Successive 
elongation 
per  inch. 

Permanent 

Successive 

permanent 

set. 

Beniarks. 

Total. 

Per  square 
inoh. 

J*ound». 
1.000 
2,000 
3.000 
4,009 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
29,850 

PaundM. 
1,000 
2,000 
3,000 
4*000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
29,850 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000355 
.000415 
.000485 
.000556 
.000605 
.000675 
.000750 
.000815 
.000900 
.000095 
.001060 
.001160 
.001270 
.001400 
.001525 
.001705 
.001860 
.002105 

Inch. 

0. 

.000050 
.000050 
.000050 
.000050 
.000050 

'  .000050 
.000055 
.000060 
.000070 
.000070 
.000050 
.000070 
.000075 
.000065 
.000085 
.000095 
.000065 
.000100 
.000110 
.000130 
.000125 
.000180 
. 000155 
.000245 

Inch. 
0. 

Inch. 
0. 

Initialload. 
Tensile  strength. 

0. 

.000015 

.000015 

.000045 

.000030 

.000055 

.000010 

.000005 

.000040 

.000140 

.000045 

.000205 

.000065 

.000315 

.000110 

.000515 
.000(500 

.666266 
.000175 

Fractored  9^.10  from  neck.    Appearance,  grannlar. 


142 


12-INCH  B.  L.  BIFLED   MORTABfl. 


No.  4977. 


Marks,  "V*.^^' 
Diameter,  1",129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23'^ 
Gauged  length,  20". 


AppUed  loads. 

17lAn(Mtlnn 

SacceasiTe 
elongation 
perinoh. 

Permanent 
aet. 

Sacceasive 

permanent 

aet. 

Bemarka. 

Total. 

PerDqiiare 
iooli. 

per  mch. 

PouTids. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,600 

21,000 

22.000 

23,000 

24,000 

25,000 

80,850 

Poundt. 

1.000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

30,850 

Inch, 
0. 
.000045 
.000095 
.000140 
.000195 
.000245 
.000295 
.000345 
.000395 
.000450 
.000500 
.000555 
.000626 
.000685 
.000760 
.000810 
.000900 
.000965 
.001055 
.001150 
.001250 
.001350 
.001460 
.001600 
.001760 

Inch. 
0. 

.000045 
.000060 
.000045 
.000055 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000055 
.000070 
.000060 
.000065 
.000060 
.000090 
.000065 
.000'!90 
.000095 
.000100 
.000100 
.000110 
.  000140 
.000160 

Inch, 
0. 

Inck. 

0. 

Initialload. 
TenaUe  atrength. 

0. 

0. 

0. 

— 

.000005 

.000005 

.000030 

.000025 

.000060 

.000080 

.000105 

.000045 

.000190 

.000065 

.000300 
.000400 

.000110 
.000100 

Fractured  2'',60  from  neck.    Appearance  of  fracture,  granular. 


12-INCH   B.  L.  RIFLED   MOBTAB& 
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No.  1148. 


Marks,  ^^«».^^ 
Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Per  square 
incn. 


Compree- 

sion  per 

inch. 


Snocessive 
compres- 
sion per 
inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Bemarks. 


Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
ft.  000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
10,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49.000 
60,000 
61,250 


Poundt. 
1.000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8.000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
16.000 
16.000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23.000 
24,000 
25,000 
20.000 
27,000 
28,000 
29.000 
30,000 
81,000 
32,000 
83,000 
34.000 
35,000 
36.000 
37.000 
38.000 
89,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
61,250 


Inch. 
0. 
.00006 
.00010 
.00016 
.00020 
.00026 
.00030 
.00038 
.00042 
.00048 
.00054 
.00060 
.00064 
.00072 
.00080 
.00082 
.00090 
.00096 
.00102 
.00108 
.00118 
.00124 
.00130 
.00138 
. 00146 
.00158 
.00164 
.00172 
.00184 
.00108 
.00212 
.00230 
.00244 
.00206 
.00284 
.00320 
.00344 
.00370 
.00410 
.00450 
.00492 
.00528 
.00570 
.00612 
.00062 
.00710 
.00742 
.00774 
.00808 


Inch, 

0. 

.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00008 
.00004 
.00006 
.00006 
.00006 
.00004 
.00008 
.00008 
.00002 
.00008 
.00006 
.00006 
.00006 
.00010 
.00006 
.00006 
.00008 
.00008 
.00012 
.00006 
.00008 
.00012 
.00014 
.00014 
.00018 
.00014 
.00022 
.00018 

.ooaio 

.00024 
.00026 
.00040 
.00040 
.00042 
.00036 
.00042 
.00042 
.00050 
.00048 
.00032 
.00032 
.00034 
.00022 


Jneh. 

0. 


Iwh, 
0. 


Initial 


.00002 


.00002 


.00006 


.00014 


.00006 


.00024 


.00010 


.00052 


.00028 


.00114 


.00002 


.00142 


.00440 


.00184 


.00590 


.00150 


Ultimate  strength. 


Failed  by  triple  flexure*    Deflected  obliquely. 


144 


12-INCH    B.  L.  RIFLED   MORTARS. 


No.  1149. 


Marks,  12  M^R^.TE, 

Length,  IC'.s! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Persaaare 
inoD. 


CompTeg- 

sion  por 

inon. 


Saocessiye 
compres- 
sion per 
inch. 


Permanent 
set. 


Successive 
permanent 


Bemarks. 


Founds, 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60. 000 
63,650 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
63,650 


Inch. 
0. 

.00004 
.00010 
.00014 
.00020 
.00024 


.00034 
.00040 
.00044 
.00050 
.00054 
.00060 
.00066 
.00072 
.00080 
.00084 
.00090 
.00094 
.00100 
. OOllO 
.00116 
.00122 
.00130 
.00138 
.00150 
.00156 
.00164 
.00176 
.00188 
.00202 
.00214 
.00236 
.00256 
.00278 
.00310 
.00334 


.00404 
.00444 
.00492 
.00534 
.00572 
.00622 
.00674 
.00750 
.00780 
.00840 
.00884 
.00922 


Inch. 

0. 

.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00004 
.00006 
.00010 
.00006 
.00006 
.00008 
.00008 
.00012 
.00006 
.00008 
.00012 
.00012 
.00014 
.00012 
.00022 
.00020 
.00022 
.00032 
.00024 
.00032 
.00038 
.00040 
.00048 
.00042 


.00050 
.00052 
.00078 
.00030 
.00060 
.00044 
.00038 


Inch. 
0. 


Inch. 
0- 


Initial  load. 


.00002 


.00002 


.00004 


.00002 


.00012 


.00022 


.00010 


.00048 


.00026 


.00112 


.00064 


.  00256 


.00144 


.00470 


.00214 


.00692 


.00222 


Ultimate  strenji^th. 


Failed  by  triple  flexure.    Deflected  upward. 


12-INCH   B.  L.  RIFLED   MOBTABS. 
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Ko.  1150. 


Marks,  ^W"^ 
Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  inclu 

Gauged  length,  S^\ 


Applied  loads. 


TotaL 


Per  sq  aare 
inch. 


Comprea- 

sion  per 

incn. 


Sac<seBsive 

'Coinprea- 

ftlonper 

incn. 


Permaoent 


SacceBsire 

X)ermanont 

set. 


JEtemarka. 


Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
ll.OUO 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26.000 
27,000 
28,000 
20,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
65,450 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
28,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
4a  000 
.  49,000 
50,000 
65,450 


Ineh. 
0. 

.00004 
.00010 
.00014 
.00U20 
.00(124 
.00030 
. 0U034 
.00038 
.00044 
.00050 
.00056 
.00060 
.00064 
.00070 
.00076 
.00082 
.00088 
.00092 
.00100 
.00104 
.00110 
.00120 
.00124 
.00130 
.00138 
.00144 
.00152 
.00160 
.00106 
.00176 
.00182 
.00192 
.00204 
.00212 
.00228 
.00240 
.00254 
.00270 
.00290 
.00316 
.00334 
.00352 
.00380 
.00410 
.00450 
.00482 
.00520 
.00560 
.00604 


Inoh, 
0. 

.00004 
.00006 
.00004 
.  00000 
.00004 
.00000 
.00004 
.00004 
.00006 
.00006 
.00006 
.001*04 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00010 
.00004 
.00006 
.00008 
.00006 
.00008 
.00008 
.00006 

.ooaio 

.0OJO6 
.00010 
.00012 
.00008 
.00016 
.00012 
.00014 
.00016 
.00020 
.00026 
.00018 
.00018 
.00028 
.00030 
.00040 
.  00032 
.00038 
.00040 
.00044 


Inch. 
0. 


Ineh. 
0. 


Initial  load. 


.0OJO2 


.00002 


.00006    I        .00004 


-.00012  .00006 


.00016  .00004 


.00028    ,        .00012 


0C048  . 00020 


.00100 


.00202 


.00300 


.00052 


.00102 


.00158 


Ultimate  strongth. 


Failed  by  triple  flexure. 
H.  Ex.  92 ^10 


Deflected  sidewise. 
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12-INCH   B.  L.  RIFLED    M0RTAE8. 

Body  No.  42. 


No.  4980. 


Marks,  "^bV^ 
Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Length  of  stem,  23". 

Gauged  length,  20". 


AppUed  loadB. 

Elonjrfttion 
per  inch. 

Snccessive 
eloiif^ation 
per  inch. 

Permanent 
set. 

Sncoesaive 

penuaueut 

set. 

Remarks. 

Total. 

Per  Boaare 
inon. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
80.350 

Poundt. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
80,350 

Inch. 
0. 
.000050 
.000100 
.000145 
.000190 
.000245 
.000295 
.000345 
.000395 
.000445 
.000500 
.000555 
.000615 
.000690 
.000760 
.000815 
.000895 
.000980 
.001060 
.001150 
.001255 
.001385 
.001520 
.001680 
.001890 

Tneh. 
0. 

.  000050 
.000050 
.000045 
.  0O(!045 
. 0UO055 
.000050 
.000050 
.000050 
.000050 
.000055 
.000055 
.000060 
.000075 
.000060 
.000065 
.000080. 
.000085 
.000080 
.000090 
.000105 
'.000130 
.000135 
.000160 
. 000210 

Inch. 
0. 

Inch. 
0. 

Initial  IMUL 
Tensile  strength. 

a 

.000015 

.000015 

.000040 

.000025 

.000050 

.000010 

.000090 

.000040 

.000130 

.000040 

.000200 

.000070 

.000300 

.000100 

.0()0455 
.000600 

.000155 
.000145 

Fractured  8".40  from  neck.    Appearance,  granular. 


12-jraCH   B.  L.  RIFLED   MORTAEa 
K0.498L 
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Diameter,  l'M29. 
Sectional  area,  1  square  inclu 
Length  of  stem,  23". 
Gauged  length,  20''. 


AppUed  loads. 

Sucoessive 
elongation 
permch. 

Permanent 
set. 

SnocesBlve 

permanent 

set. 

Bemarks. 

ToUl. 

Per  Muare 
Sncb. 

per  inch. 

Pounds. 

1,000 
2,000 
3,000 
4,000 
6^000 

e,ooo 

7,000 
8.000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
30,100 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
80,100 

Inch, 
0. 

.000050 
.000100 
.000150 
.000190 
.000245 
.000295 
.000345 
.000395 
.000445 
.000500 
.000550 
.000605 
.000670 
.000745 
.000800 
.000865 
.000945 
.001015 
.001100 
.001190 
.001265 
. 001375 
.001500 
.  001635 

Inch. 
0. 

.000050 
.00005U 
.000050 
.000040 
.000055 
.000050 
.000050 
.000050 
.000050 
.000055 
.  .000050 
.000055 
.000065 
.000075 
.000055 
.000065 
.000080 
.000070 
.000085 
.000090 
.000075 
.000110 
.000125 
.000135 

Inch. 
0. 

Inch. 
0. 

Initial  l4Nid. 
Tensile  strengtli. 

1 

0. 

.000005 

.000005 

.  000030 

.000025 

..000045 

.000015 

.000055 

.000010 

.  000095 

.000040 

.000135 

.000040 

.  000196 

.000060 

.000280 
.000350 

.000085 
.000070 

Fractured  at  the  neck.    Appearance,  grannlar. 
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12-INCH   B.  L.  RIFLED   MOBTABfl. 


No.  1151. 


Marks,  12  M^B^TB, 

Length,  10".5. 
Diameter,  I'M 29. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applied  loads. 

Comprea- 

sion  per 

incB. 

Snccessive 

oompres  • 

sion  per 

inch. 

Fennanont 
set. 

SnocessivB 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
incli. 

Paundt. 
1,000 
2.000 
3,000 
4,000 
6,000 
6.000 
7,000 
8.000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
26,000 
26,000 
27,000 
28.000 
29,000 
80,000 
31,000 
32,000 
33,000 
34.000 
35,000 
86,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
63,550 

Pound: 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10, 000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
6;^550 

Inch. 
0. 

.00004 
.00008 
.00012 
.00018 
.00022 
.00026 
.00032 
. 00036 
.00042 
.  000.50 
.00056 
.00062 
.00068 
.  00072 
.00076 
.00080 
.00088 
.00092 
.00098 
.00108 
.00112 
.00120 
.00128 

.  ooi:u 

.00144 
.  00152 
.00164 
.00178 
.00192 
.00210 
.00230 
.00248 
.00274 
.00318 
.00342 
.00374 
.00410 
.00462 
.00502 
.00550 
.00606 
.00652 
.00718 
.00762 
.00822 
.00880 
.00944 
.01022 
.01092 

Inch. 
0. 

.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00008 
.00006 
.00006 
.00006 
.00004 
.00004 
.00004 
.00008 
.00004 
.00006 
.00010 
.00004 
.00008 
.00008 
.00004 
.00010 
.00008 
.00012 
.00014 
.00014 
.00018 
.00020 
.00018 
.00026 
.00044 
.00024 
.00032 
.00036 
.00042 
.00050 
.00048 
.00056 
.00046 
.00066 
.00044 
.00060 
.00058 
.00004 
.00078 
.00070 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

.  oooai 

. C0004 

.0J008 

.00004 

1 

1 

.00012 

.00004 

1 

I 

.00022 

.00010 

.00054 

.00032 

.00152 

.00098 

.00336 

.00184 

.00550 

.00214 

. 00858 

.00308 

1 

Failed  by  triple  flexure.    Deflected  downward. 


12-INCfl   B.  L.  RIFLED   MORTAES. 
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No.  1152. 


Marks,  ^^^^ItJ^ 
Ijeiigth,  10''.5. 
Diameter,  1".129. 
Sectional  area,  1  sqnare  inclu 
Gauged  length,  6''. 


Applied  loads. 

Compres- 

■ion  per 

iucli. 

SncccssiTe 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Somarks. 

Total. 

Per  sqaaro 
inch. 

J*ounds. 
1,000 
2.000 
3,000 
4,000 
5,000 
0,000 
7,000 
8,000 
9,000 
10.000 
11.000 
12,000 
13,000 
14.000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
62,300 

Pounds. 

1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
•  10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
88,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49, 000 
50.000 
62,300 

Inch. 
0. 

.00004 
.00010 
.00014 
.00020 
.00024 
.00028 

.000:^ 

.00038 
.00044 
.00050 
.00054 
.00060 
.00066 
.00072 
..OOOHO 
.00084 
.00090 
.00094 
.00100 
.00108 
.00114 
.00122 
. 00130 
.00138 
.00146 
.00154 
.00164 
.00176 
.00100 
.00210 
.00230 
.00246 
. 00270 
.00302 
.00332 
.00374 
.00418 
.00462 
.00504 
.00560 
.00604 
.00656 
.00712 
.00786 
.00854 
.00894 
.009.50 
.01016 
.01090 

Inch. 

0. 

.00004 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00008 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00004 
.00006 
.00008 
.00006 
.00008 
.00008 
.00008 
.00008 
.  0(HI08 
.00010 
.00012 
.00014 
.00020 
. 00020 
.00016 
.00024 
.00032 
. 00030 
.00042 
.00044 
.00044 
.00042 
.00056 
.00044 
.00052 
.00056 
.00074 
.00068 
.(•0040 
.00U56 
.00066 
.00074 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  BtronRth. 

0. 

.  00002 

.  00002 

.00006 

.00004 


' 

.00012 

.00006 

.00022 

.00010 

1 

. 00052             . 00030 

1 

. 00110 

. 00088 

.  00318 

.00178 

"^ 

.00570 

.00252 

.  0O.S50 

.00280 

Failed  by  triple  flexure.    Deflected  sidewise. 
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12-INCH   B.  L.  RIFLED   MORTARS. 


No.  1163. 


Length,  10".6. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applied  loads. 


Total. 


Per  sqiiaio 
incD. 


Compres- 

Bion  per 

inon. 


Snccesaive 

comprea- 

sioD  per 

incn. 


Permanent 
set. 


Successire 

permanent 

set. 


Bemarks. 


Poundt, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13, 000 
U,000 
25,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,  000 
60,000 
67,750 


Pounds, 
1.000 
2,000 
3,000 
4,001) 
5,000 
6,0<K) 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
67,760 


Inch. 
0. 

.00004 
.00012 
.00016 
.00020 
.00024 
.00030 
.00036 
.00040 
.00046 
.00050 
.00054 
.00060 
.00066 
.00070 
.00076 
.00080 
.00086 
.0OU9O 
.00098 
.00102 
.00108 
.00112 
.00120 
.00126 
.00132 
.00138 
.00144 
.00152 
.00158 
.00166 
.00176 
.00186 
.00194 
.00206 
.00220 
.00230 
.00246 
.00266 
.00288 

.oo:u6 

.00340 
.00372 
.00406 
.00452 
.00500 
.00544 
.00594 
.00650 
.00712 


Inch. 
0. 

.00004 
.00008 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00008 
.00004 
.00006 
.00004 
.00008- 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00010 
. 00010 
.00008 
.00012 
.00014 
.00010 
.00016 
.  00020 
.00022 
.00028 
.001)24 
.00032 
.00034 
.00046 
.00048 
.00044 
.00050 
.000.56 
.00062 


Inch. 
0. 


Iruih. 
0. 


Initial 


.00002 


.00002 


.00002 


.00008 


.00004 


.00010 


.00002 


.00002 


.00044 


.00022 


.00102 


.00058 


.  00240 


.00138 


.00464 


.00224 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  upward. 


r2-INCH   B.  L.  RIFLED   MORTARS. 
Ko.  6008. 
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Diameter,  l".l29. 
Sectional  area,  1  square  incli; 
Length  of  stem,  23''. 
Ganged  length,  20". 


Applied  loads. 

EloDgation 
per  inch. 

SnccesBive 
eloufration 
per  inch. 

Permanent 
set. 

Snuoeesive 

permiment 

set. 

Kemarks. 

TotoL 

Per  aqaare 
inch. 

Pound*. 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

ll.OOO 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.410 

Poundi. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,410 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000356 
.000405 
.000460 
.000515 
.0005110 
.000650 
.000705 
.000785 
.000850 
.000030 
.001005 
.001100 
.001200 
.001290 
.001400 
.001525 
.001675 
.001850 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000055 
.000055 
.000075 
.000060 
.000056 
.000080 
.000065 
.000080 
.000075 
.000095 
.000100 
.000090 
.000110 
.000125 
.000150 
.000175 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000005 

.000005 

.000035 

. 000030 

.000045 

.000010 

.000060 

.000015 

.  000105 

.000045 

. 000160 

.000055 

.000250 

.000090 

.  000400 
.000500 

.000150 
.000100 

Fractured  11"  from  the  neck, 
on  one  side. 


Appearance,  granular:  coarse  spangles 
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12-INCH   B.  L.  RIFLED   MOBTABS. 


No.  5009. 


Marks,  ^2  ^jh."^*^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 
set. 

Bemarks. 

Total. 

Per  square 
inch. 

Povnda. 
1, 000 
2,000 
3,000 
4,000 
6,000 
0,000 
7,000 
8,000 
9,000 
10, 000 

ii.oour 

12,000 
1.3,000 
14,000 
15, 000 
16,000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
31,990 

Pounds. 

1,000 

2,000 

3,000 

4,0<)0 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13, 000 

14,000 

15, 000 

16,000 

17,000 

18,000 

19,000 

20, 000 

21,000 

22, 000 

23, 000 

24,000 

26,000 

31,900 

Inch. 
0. 

.000050 
.0OOJ85 
.000130 
. 000180 
.000230 
.000285 
.  000335 

.ooo:«5 

.  000435 
.  000500 
.000560 
.  000615 
.000670 
. 000730 
.000795 
.  OOOSCO 
.  0000-25 
.001010 
.00I0S5 
.001170 
.001200 
.001350 
. 001450 
. 001570 

Inch. 
0. 

.  000C,50 
.000035 
.000i>45 
.000050 
.000050 
.0U00,55 
.000050 
.000050 
.000050 
.000065 
.000060 
.000055 
.000055 
.000060 
.000065 
.000065 
.000065 
.000085 
.000075 
.000085 
.000090 
.000090 
.000100 
.  000120 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000005 

.000005 

.000010 

.000005 

.000020 

.000010 

.000030 

.000010 

.000005 

.000035 

.000105 

.000040 

.000145 

.000040 

. 000220 
.000270 

.000075 
.000050 

Fractured  1''.3  from  the  neck.    Appearance,  granular. 
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12-INCH   B.  L.  RIFLED   M0BTAE8. 
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Marks,  12  Mg^yTE. 

J^ngth,  iO"i. 

;^iameter,  1".129. 

^^tional  area,  1  sqnare  inclu 

^a^iged  length,  5". 


Ko.  1167. 


-applied  loads. 


Pounda 

2,000 
S.O00 
4r000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 

HOOO 
]5,000 

18,000 
19,000 
20,000 


38,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
46.000 
46,000 
47,000 
48,000 
40,000 
GO,  000 
83,790 


Total.  /Peraqnare 
incn. 


Poundt. 
1,000 
2,000 
3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,  000 

14,000 

15,000 

ItJ,  000 

IT,  000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

20,000 

30,000 

31,000 

32,000 

33,000 

84,000 

35,000 

36,000 

37,000 

38,000 

89,000 

40,000 

41,000 

42,000 

43,000 

44,000 

45,000 

46.000 

47,000 

48,000 

49,000 

50,000 

63,790 


Compres- 
sion per 
inch. 


Ineh. 
0. 

.00004 
.00008 
.00012 
.00016 


.00024 
.00030 
.00034 
.000:i8 
.00044 
.00048 
.00054 
.00060 
.00066 
.00072 
.O0U80 
.00086 
.00002 
.00098 
.00104 
.00112 
.00120 
.00126 
.00192 
.00138 
.00144 
.00152 
.00162 
.00172 
.00184 
.00200 
.00216 
.00236 
.00256 
.00282 
.00308 
.00338 
.  00370 
.00406 
.00454 
.00490 
.00538 
.00582 
.00636 


.00736 
.00700 
.00844 
.00890 


Sncceeelve 

conipreA- 

sion  per 

inch. 


Jne/i. 

0. 

.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.0O0U6 
.00008 
.O0OU6 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00010 
.00010 
.00012 
.00016 
.00016 
.00020 
.00020 
.00020 
.00026 
.00030 
.00032 


.00048 
.00036 
.00048 
.00044 
.00052 
.00056 
.00044 
.00054 
.00054 
.00046 


Permanent 
set. 


0. 


. 00016 


.00034 


.00218 


.00412 


.00638 


Successive 

permanent 

set. 


Inch, 
0. 


.00004 


.00012 


.00018 


.00056 


.00194 


.00226 


Remarks. 


Initial  load. 


Ultimato  strength. 


Failed  by  triple  flexure.    Deflected  upward. 
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12-INCH   B.  L.  RIFLED   MOBTAB& 


Xo.  115a. 


Marks,  "^%''f«' 


Length,  10".6. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
3.000 
4.000 
6.000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
U,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25, 000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
61,050 


Per  sqaare 
incn. 


Poundi. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
83,000 
84,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
61, 050 


Compres- 
sion per 
incn. 


Ineh. 
0. 

.00004 
.00008 
.00014 
.00018 
.«0022 
.00026 
.00032 
.00030 
.00042 
.00048 
.00052 
.00058 
.00064 
.00070 
.00076 
.00080 
.00086 
.00002 
.00096 
.00102 
.00110 
.00118 
.00124 
00130 
.00138 
.00144 
.00154 
.00162 
.00172 
.00184 
.00198 
.00214 
.00232 
.00254 
.00280 
.00310 
.00340 
.00376 
.00414 
.00460 
.00500 
.00542 
.00590 
.00638 
.00604 
.00740 
.00800 
.00804 
.00930 


Successive 
compres- 
sion per 
inch. 


Ineh. 
0.  . 
.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00008 
.00008 
.00006 
.00006 
.00008 
.00006 
.00010 
.00OU8 
.00010 
.00012 
.00014 
.00016 
.00018 
.00022 
.00026 
.00030 
.00030 


.00046 
.00040 
.00042 
.00048 
.00048 
.00056 
.00040 
.00060 
.00064 
.00066 


Permanent 
set. 


Inch. 
0. 


.00002 


.00008 


.00018 


.00036 


Successive 

permanent 

set. 


Inch. 
0. 


.00002 


.00018 


.00092 


.00056 


.002-i6 


.00428 


.00082 


.00134 


.00202 


.00254 


Remarks. 


Initial  load. 


Ultimate  strenfrth. 


Failed  by  triple  flexure.    Deflected  sidewise. 


12-INCH   B.  L.  RIFLED   MORTARS. 
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Marks, «  "^57  «" 
Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  sqnare  inch. 
Gauged  length,  6". 


No.  1159. 


Applied  loads. 


Total. 


Per  square 
inch. 


Compres- 

BioD  per 

incn. 


Sncoessive 

oompres- 

sionper 

incn. 


Permanent 


SucceaniTe 

permanent 

sot. 


Bemarka. 


Poundt. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14.000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26.000 
27,000 
28,000 
29.000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50.000 
68,280 


1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
28,000 
24.000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
34,000 
35.000 
36,000 
87,000 
88,000 
89,000 
40.000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 


0. 

.00004 
.00008 
.00014 
.00018 
.00022 
.00028 
.00032 
.00036 
.00040 
.00046 
.00054 
.00060 
.00064 
.00068 
.00074 
.00078 
.00084 
.00090 
.00096 
.00100 
.00104 
.00112 
.00118 
.00124 
.00130 
.00138 
.00144 
.00150 
.00156 
.00162 
.00170 
.00178 
.00186 
.00196 
.00204 
.00218 
.00230 
.00244 
.00260 
.00280 
.00304 


.00352 
.00380 
.00420 
.00456 
.00490 
.00334 
.00570 


Indi. 
0. 

.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00008 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00008 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00008 
.00010 
.00008 
.00014 
.00012 
.00014 
.00016 
.00020 
.00024 
.00020 
.00028 
.00028 
.00040 
.00036 
.00034 
.00044 
.00036 


Inch, 
0. 


Inch. 


luitial  load* 


.00002 


.00002 


.00006 


.00012 


.00000 


.00020 


.00008 


.00016 


.00076 


.00040 


.00166 


.00090 


.00334 


.00108 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  sidewise. 
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12-IKCH   B.  L.  RIFLED   MORTARS. 

Body  ^o.  43. 


2^0.  4984. 


Marks,  ***^^,^^ 
Diameter,  l",i29. 
Sectional  area,  1  square  inclu 
Length  of  stem,  23''. 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

SncccHBive 
elongation 
per  inch. 

Permanent 
set. 

Sncceasive 

permanent 

set. 

Keroarks. 

Total. 

Per  aqnare 
incli. 

Poundtt. 
1,000 
2,000 
8.000 
4.000 
6,000 
6,000 
7,000 
8,000 
9,0U0 
10,000 
11,000 
12.000 
13,0CO 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
30,550 

Pounds. 
1,000 
2,000 
3.000 
4,000 
5.000 
6,000 
7,000 
8.000 
9,000 
10.000 
11,000 
12.000 
13.000 
14.000 
15,000 
16,000 
17.000 
18,000 
19,000 
20.000 
21,000 
22,000 
23.000 
24,000 
25.000 
80,550 

Inch. 
0. 

.000050 
.000005 
.000125 
.000160 
.000205 
.000250 
.000300 
.000350 
.000405 
.000460 
.000525 
.000595 
.000650 
.000710 
.000785 
.000850 
.000930 
.001005 
.001100 
.001200 
.001300 
.001415 
.001555 
.001740 

Inch. 
0. 

.000050 
.000045 

.oooau) 

.000035 
.000045 
.000045 
.000050 
.000050 
.000055 
.000055 
.000065 
.000070 
.000065 
.000060 
.000076 
.000065 
.000080 
.000076 
.000095 
•  .000100 
.000100 
.000115 
.000140 
.000185 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

0. 

.000006 

.000005 

.000015 

.000010 

.000045 

.000030 

.000085 

.000040 

.000140 

.000055 

.000215 

.000075 

.000350 
.000455 

.000136 
.000105 

Fractured  1".40  from  neck.    Appearance,  granular. 
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No.  4986. 


Marks,  ^^W""' 
Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Length  of  stem,  23". 

Gauged  length,  20''. 


Applied  loads. 

Elongation 
per  Inch. 

Snocessive 
elonjratlon 
per  inch. 

Permanent 
■et. 

SncoesaiTe 

permanent 

set. 

Bemarka. 

TotaL 

Per  sqnare 
inch. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.D00 

13.000 

14.000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

31,100 

Pound$, 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25.000 
31,100 

Ineh. 
0. 

.000050 
.000005 
.000145 
.000190 
.000245 
.000295 
.(K)0345 
.000395 
.000445 
.000500 
.000550 
.000605 
.000665 
.000740 
.000800 
.000855 
.000940 
.001010 
.001090 
.001150 
.001245 
.001340 
.001445 
.001560 

Inch, 

0. 

.000050 
.000045 
.00(H)50 
.000045 
.000055 
.000050 
.  OOOO.'iO 
.000050 
.000050 
.000055 
.0000.50 
.000055 
.000060 
.000075 
.000060 
.000055 
.000085 
.000070 
.000080 
.OOOOGO 
.000096 
.000005 
.000105 
.000115 

Ineh. 
0. 

Inch. 
0. 

Initialload. 
Tensile  strengtli. 

0. 

.000005 

.000005 

.000010 

.000006 

.000025 

.000015 

.000045 

.000020 

.000060 

.000015 

.000100 

.000040 

.000140 

.000040 

.000205 
.000260 

.000065 
.0U0055 

Fractured  9''.50  from  neck.    Appearance,  granular. 
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No-  U64. 


13MIL,TB« 


Marks,        b  \ 

Length,  W\5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  6". 


Applied  loads. 


Total. 


Poundt, 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
81,000 
32.000 
33,000 
34,000 
35.000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
63,250 


Per  square 
incD. 


Poundi. 
1,000 
2,000 
3.000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
63,250 


Compres- 
sion per 
inco. 


Inch. 
0. 

.00004 
.00008 
.00012 
.0<K)18 
.00020 
.00024 
.00030 
.00034 
.00040 
.00042 
.00050 
.00056 
.00062 
.00070 
.00074 
.00080 
.00090 
.00096 
.00100 
.00104 
.00112 
.00118 
.00124 
.00134 
.00140 
.00148 
.00158 
.00166 
.00178 
.00192 
.00204 
.00220 
.00238 
.00258 
.  00286 
.00312 
.00344 
.00378 
.00422 
.00460 
.00490 
.00550 
.00500 
.00640 
.00600 
.00732 
.00786 
.00830 
.00870 


Successive 

compres- 

sioD  per 

incn. 


Inch. 

0. 

.00004 
.  00004 
.00004 
.00006 
.00002 
.00004 
.00006 
.00004 
.00006 
.00002 
.00008 
.00006 
.0(K)06 
.00008 
.00004 
.00006 
.1)0010 
.00006 
.00004 
.00004 
.00008 
.00006 
.00006 
.00010 
.00006 
.00008 
.00010 
.00008 
.00012 
.00014 
.00012 
.00016 
.00018 
.00020 
.00028 
.00026 


.00034 
.00044 
.00038 
.OOO.'M) 
.00060 
.00040 
.00050 
.00050 
.00042 
.00054 
.00044 
.00040 


Permanent 
set. 


Inch. 
0. 


.0000*3 


.00008 


.00016 


.00038 


.00100 


.00238 


.00434 


Snccessive 

permanent 

set. 


Inch. 
0. 


.00004 


.00008 


.00022 


.00062 


.00138 


.00196 


.00198 


Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  obliquely  upward. 
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No.  1166. 


Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inclu 
Gauged  leugth,  6". 


Applied  loads. 


Total. 


Per  sqaare 
inon. 


CoTDpres- 

sion  per 

inch. 


SncceRBive 

compres- 

Bion  per 

incn. 


Permanent 
set. 


Snocessive 

permanent 

set. 


Bemarks. 


Pounds. 
1,000 
2.000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,  IKK) 

10,  (WO 

11,  (MM) 
12,000 
13.000 
14,<»0 
16,  (KM) 
16,000 
17,000 
18,000 
IP,  000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
4.3,000 
44.000 
45,000 
46,000 
47,000 
48.000 
49,000 
50.000 
62,450 


Pounds, 
1.000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9.000 
10,000 
11.000 
12.000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,<K)0 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
36.000 
36,000 
37,000 
,  38,000 
39,000 
40,000 
41,000 
42,  QUO 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
62,450 


Inch. 
0. 
.00006 
.00010 
.00016 
.00020 
.00022 
.00026 
.00032 
.00040 
.00048 
.00052 
.0(K)56 
.00060 
.00066 
.00072 
.0008U 
.00090 
.00(K)2 
.00100 
.00104 
.00112 
.00118 
.00124 
.00132 
.00140 
.00148 
.00154 
.00162 
.00172 
.00184 
.00200 
.00210 
.00230 
.00244 
.00270 
.00302 
.00332 
.00358 
.00392 
.00436 
.00476 
.00518 
.00506 
.00624 
.00082 
.00740 
.00786 
.00850 
.00900 
.00970 


Inch, 

0. 
.00006 
.00(K>4 
.00006 
.00004 
.00002 
.00004 
.00(K)6 
.(K)008 
.00008 
.00004 
.00004 
.00004 
.00006 
. 00006 
.00008 
.00010 
.00002 
.00006 
.00004 
.00008 
.00(K)6 
.00000 
.00008 
.00008 
.00008 
.00006 
.00008 
.00010 
.00012 
.00016 
.00010 
.00020 
.00014 
.00026 
.00032 
.00030 
.00026 
.00034 
.00044 
.00040 
.00042 
.00048 
. 00058 
.00058 
.00058 
.00040 
.00064 
.00050 
.00070 


Inch. 
0. 


Ineh. 
0. 


Initial  load. 


.00002 


.00002 


.00008 


.00012 


.00004 


.00022 


.00010 


.00024 


.00110 


.00064 


.00258 


.00148 


.  cono 


.00212 


.00728 


.00258 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  obliquely  downward. 
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Length  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gaaged  length,  5'^ 
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No.  1156. 


Applied  loads. 

Compres- 

sion  per 

incL 

Saccessive 

oomprea- 

Bion  per 

iuoh. 

Permanent 
set. 

Sncoeesive 

permanent 

set. 

Bemarka. 

Total. 

Per  sqaare 
inch. 

Poundt, 

1,000 

2,000 

3.000 

4,000 

5,000 

6.000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

Potendt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

67,550 

Inch. 

0. 

.00004 
.00010 
.00014 
.00016 
.00020 
.00022 
.00028 
.00032 
.00036 
.00040 
.00048 
.00050 
.00058 
.00062 

Ineh. 
0. 

.00004 
.00006 
.00004 
.00002 
.00004 
.00002 
.00006 
.00004 
.00004 
.00004 
.00008 
.00002 
.00008 
.00004 

Ineh, 
0. 

Inch, 
0. 

Initialload. 
Ultimate  atrengtb. 

0. 

0. 

14,000 

15,000 
67,550 

Failed  by  triple  flexure.    Deflected  sidewise. 

12-IHCH  R  L.  EIFLED  MOETAE& 

Chemical  composition  of  cast-iron  hodios. 


Ton- 
aion 
teat 
nam- 

No.  of 
body. 

Mark 

onapec- 

imen. 

Carbon. 

Manga- 
neae. 

Silicon. 

Sul- 
phur. 

Phoa- 
phorua. 

Copper. 

Total. 

Graph- 
itic. 

Com- 
bined. 

4045 
4946 

31 
81 

BT,.. 
MT... 

2.727 
2.451 

1.911 
2.099 

0.816 
0.352 

0.451 
0.449 

1.000 
1.042 

0.066 
0.065 

0.344 
0.317 

0.007 
0.005 

4929 
4930 

88 
33 

BT,  .. 
MT,.. 

2.465 
2.492 

1.908 
1.957 

0.557 
0.535 

0.439 
0.441 

0.940 
1.174 

0.088 
0.089 

0.274 
0.268 

0.006 
0.008 

4935 
4936 

84 
84 

BT».. 
MT,.. 

2.577 
2.568 

2.102 
2.099 

0.475 
0.469 

0.439 
0.432 

1.128 
1.128 

0.083 
0.096 

0.327 
0.338 

0.008 
0.008 

4943 
4944 

87 
37 

BT, .. 
MT,.. 

2.508 
2. 566 

2.116 
1.805 

0.392 
0.671 

0.462 
0.459 

1.071 
1.034 

0.063 
0.077 

0.250 
0.24C 

0.008 
0.008 

4947 
4948 

38 
38 

BT, .. 
MTi.. 

2.448 
2.459 

1.840 
1.854 

0.608 
0.605 

0.460 
0.457 

0.987 
1.062 

0.064 
0.061 

0.396 
0.271 

0.008 
0.010 

4954 
4955 

89 
39 

BT,.. 
MT,.. 

2.525 
2.454 

2.113 
1.971 

0.412 
0.483 

0.464 
0.462 

0.911 
1.043 

0.047 
0.058 

0.276 
0.282 

0.008 
0.008 

4964 
4965 

40 
40 

BT,.. 
MT,.. 

2.533 
2.540 

1.903 
1.914 

0.630 
0.635 

0.467 
0.459 

0.940 
0.002 

0.062 
0.066 

0.277 
0.285 

0.009 
0.005 

4976 
4977 

41 
41 

BT... 
MT,.. 

2.290 
2.315 

1.935 
1.960 

0.355 
0.355 

0.464 
0.457 

0.949 
1.156 

0.075 
0.075 

0.251 
0.262 

0.007 
0.007 

4980 
4981 

42 
42 

MT,.. 

2.645 
2.549 

2.099 
2.094 

0.546 
0.455 

0.454 
0.470 

0.987 
0.883 

0.081 
0.078 

0.285 
0.280 

0.012 
0.009 

5008 
6009 

42 
42 

BT,.. 
MT,.. 

2.536 
2.522 

1.941 
1.904 

0.595 
0.619 

0.458 
0.451 

0.686 
0.705 

0.082 
0.070 

0.372 
0.370 

0.005 
0.005 

4984 
4985 

43 
43 

BT, .. 

2.519 
2.339 

1.887 
1.881 

0.632 
0.458 

0.45J 
0.458 

1.061 
1.080 

0.075 
0.080 

0.291 
0.267 

0.010 
0.010 
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TABULATION  OF  TENSION  SPECIMENS  FROM  CAST-IRON  BODIES. 


•No.of 
test. 


Mor-  Sped- 
tar.   men. 


Komber 
of— 


Position 
in  body. 


Location 
of  speci- 
men. 


Length 
stem. 


Sec- 
tional 


Tensile 
streu^ 

per 
square 
inch. 


!Fractare. 


Spe- 
cific 
grav- 
ity. 


Hard- 
ness. 


4945 

4M6 
487 
488 
489 
490 
491 
492 
493 
494 
405 


4930 
467 
468 
459 

4eo 

861 
4<t2 
463 
464 
466 
466 

49S6 


4936 
467 
468 
469 
470 
471 
472 
478 
474 
475 
476 

4943 


477 
478 
479 
480 
481 
482 
483 
484 
486 
486 

4947 
4918 
497 
49B 
499 
500 
601 
502 
808 
504 
506 


S8 


Breeok 

Muzzle 
Breech 
....do.. 
....do.. 
....do... 
....do 
...do... 
...do... 
Hnzzle . 
....do... 
....do... 

Breech  . 
Mnzzle . 
Breech  . 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
Muzzle . 
...do... 
...do... 

Breech.. 


Inside.. 

....do... 
....do.. 
Outside. 
....do... 
Inside .. 
...do... 
Outside. 
...do... 
Inside . . 
Outside. 
...do... 


Inside . . 
...do... 
...do... 
Ontaide. 
...do... 
Inside . . 
...do... 
Ontaide. 
...do... 
Inside  . . 
Outside. 
...do... 

Inside . . 


liiehea. 


23 
Grooved 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 


Muzzle . 
Breech.  < 
....do... 
...do... 
...do... 
...do... 
...do... 
...do... 
Mnzzle . 
...do... 
...do... 

Breech.. 


...do... 
...do... 
Ontaide. 
...do... 
Inside . . 
...do... 
Ontaide. 
...do... 
Inside . . 
Outside. 
...do... 

Inaide.. 


23 
Grooved 
...do... 
...do... 
...do... 
...do... 
. .  .do  . . . 
...do... 
...do... 
...do... 
...do... 

23 


Grooved 
....do.. 
....do.. 

...do.. 

...do.. 

...do.. 

...do.. 

...do.. 

...do,.. 

...do  .. 


23 


Mnzzle do ... 


Breech.. 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
Mnzzle . 
...do... 
...do... 

Breech.. 
Mnzzle  . 
Breech.. 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
Mnzzle  . 
...do... 

...do .. 

Breeoh. 
MoMle 


...do... 
Ontaide. 
....do... 
Inaide.. 
...do... 
Ontaide. 
....do... 
Inside . . 
OnUide. 
....do... 

Inaide.. 
....do... 
....do... 

Ontaide. 
....do... 

Inaide.. 
....do  ... 

Ontaide 
....do    .. 

Inaide . . 

Ontaide. 
....do... 

Inaido.. 

....do.., 


Grooved 
...do... 
...do... 
...do... 
...do... 
...do... 
....do... 
...do... 
...do.- 
...do... 


23 
Grooved 
...do... 
....do... 
...do... 
....do... 
....do... 
....do... 
..-.do.., 
....do... 
....do... 


SB 


Sq.incK 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 


1.00 
1.00 
1.00 
l.UO 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 


1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
l.OO 
1.00 
1.00 
1.00 

1.00 
1.00 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 

LOO 

LOO 


Pounds. 
26,470 

33,180 
30,890 
33,280 
34,480 


Grannlar,     with 
Goarae  apanglea. 

Granular 

....do 

...do 

....do 


33,220   do. 

32,320   do. 

34,150   do  . 

34,270  I do. 

82,400   do  . 

33,820   do 


7. 3136 
7.3309 
7.3077 


H.Bx«»2 ^U 


36,500 


31.210 
32,850 
32,990 
34,200 
35, 310 
34,880 
34,140 
33.820 
34,200 
32,360 
36,380 

26,630 


29,450 
34,260 
86,420 
34,390 
34,650 
32,600 
32,460 
33,200 
36,550 
34,400 
36, 7W 

27,800 


31,210 

30,800 
33,350 
33,600 
31,000 
83,900 
31,950 
85,400 
36,600 
34,850 
36,000 

30,000 
32,400 
35,600 
32, 750 
33, 400 
84,250 
3L750 
34,800 
33,700 
35,250 
88,950 
87.050 

29,990 

83,100 


-do 


7. 3314 
7.3349 
7.3204 


do  . 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


7. 3517 
7.3418 
7.3244 


7.3274 
7.3359 
7.3334 


Medium  fine 
granular,  with 
coarse  dark 
spangles. 

Grann&r 

....do 

....do 

....do 

do 

do 

....do 

....do 

....do 

....do 

....do 

Granular,  with 
coarse  dark 


7.2807 
7.2955 
7.2763 


7.2884 
7.2587 
7.2090 


Uniform   granu- 
lar, mottled. 

Granular 

do 

....do 

do 

.....do 

do 

do.. 

do 

do 

....do 


7.3422 
7.3409 
7.2928 


7.3467 
7.3474 
7.3875 


.do 

.do 

.do 

.do 

.do 

.do 

.do 

-do 

.do 

•do 

.do 

.do 


Granular,    with 

dark  spftsglM. 

Qra&nlar 


7.3237 
7.3214 
7.3096 


7.8230 
7.3283 
7.8376 


15.05 
16.31 
15.83 


19.49 
19.70 
17.62 


17.35 
17.62 
17.08 


18.29 
17.90 
16.64 


16.43 
15.67 
14.54 


16.90 
16.39 
15.13 


17.26 
17.17 
1L26 


19.49 
18.28 
17.44 


15.28 
15.91 
15.67 


18.09 
17.81 
10.90 
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Tabulation  of  tension  specimens  from  cast-iron  bodies — Continaed. 


No.  of 
test 

Number 
of- 

Position 
in  body. 

Location 
of  speci- 
men. 

Lencrth 
stem. 

Sec- 
tional 
area. 

Tensile 
strength 

per 
square 
inch. 

Fracture. 

cmo 
grav- 

Hard- 
n&is. 

Mor- 
tar. 

Speci- 
men. 

607 
508 
509 
510 
511 
512 
513 
514 
515 
516 

4964 
4965 

517 
518 

519 
520 
521 
522 
523 
524 
525 
526 

4976 
4977 
527 
528 
529 
530 
531 
532 
533 

530 

4980 
4981 
537 
538 
539 
540 
541 
542 
543 
544 
545 
546 

6008 

5009 
665 
666 
567 
568 
569 
570 
571 
572 
573 
574 

4984 
4985 
547 
548 
549 
550 
551 
552 
553 
654 
555 
656 

39 
89 
39 
39 
39 
39 
39 
39 
39 
39 

40 

40 

40 
40 

40 
40 
40 
40 
40 
40 
40 
40 

41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 

42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 

42 

42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 

43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 

3 
4 
5 
6 
7 
8 
9 
3 
4 
6 

1 

1 

3 

4 

5 
6 
7 
8 
9 
3 
4 
6 

1 
1 
3 
4 
5 
6 
7 
8 
0 
3 
4 
6 

1 
1 
3 
4 
6 
6 
7 
8 
9 
3 
4 
6 

1 

1 
3 
4 
6 
6 
7 
8 
0 
3 
4 
6 

1 
1 
3 
4 

S 

Breech.. 
....do... 
....do... 
....do... 
....do... 
....do... 

...do 

Inside.. 

Outside. 
....do... 

Inside.. 
....do... 

Outside, 
do  .. 

Inches. 
Grooved 
....do... 
....do... 
....do... 
....do... 
....do... 
do 

Sq.ineh. 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
l.Oi) 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
l.OJ 
1.00 
1.00 
1.00 
1.00 

1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Poundn. 
34,980 
33,310 
32, 700 
34,020 
35,450 
33,490 
33,060 
34,080 
33,820 
36,860 

32,180 
20,880 

34,840 
28,850 

35,970 
33,650 
35,300 
34,460 
33,990 
33,180 
35,100 
36, 130 

29,850 
30,850 
30,450 
31,700 
33,350 
24,800 
31,050 
31,750 
32,950 
32,400 
29, 900 
31,300 

30.350 
30,100 
33,  H50 
84,200 
33,650 
32,300 
33,550 
35,500 
33,900 
35,250 
31,900 
32,850 

26,410 

31,990 
33,510 
33, 370 
35,600 
27,720 
34,890 
35,220 
36, 210 
34, 650 
33, 900 
38,100 

30,650 
31,100 
32.900 
34,050 
32, 150 
25,350 
36,300 
36,650 
35,350 
36,150 
33.600 
35,900 

Granular 

do 

do 

7.8346 
7. 3363 
7.3058 

17.44 
16.23 
14.98 

.    do 

do 

do 

.    do   

Muzzle 
....do... 
...do... 

Breech.. 
Muzzle  . 

Breech.. 

Inside.. 
Outoide. 
....do... 

Inside.. 
....do... 

....do  ... 

....do... 
....do... 
....do... 

23 
23 

Grooved 
....do... 

....do... 
....do... 
....do  .  . 

....  do  

7.3333 
7.3350 
7.3292 

18.78 
19.08 
17.62 

do 

do 

do 

Granular,    wJih 
coarse  spangles. 

Granular 

Granular,    with 
coarse  spangles. 

Granular 

do 

7.3416 
7.3570 

7.3363 

16.73 
17.44 

16.56 

....do... 

....do... 
...do... 
....do  .. 

Outside. 

....do... 
Inside . . 
do  ... 

do        

....do... 
....do... 
Muzzle  . 
...  do... 
....do,  . 

Breech.. 

Muzzle  . 

Breech.. 
. . .  .do  . . . 
....do... 
...do    .. 
....do... 

...do... 

...do... 

Outside. 
....do  ... 

....do... 
. . .  .do  . . . 

do 

do 

Inside . . 
Outside. 
....do... 

Inside . . 
....do... 
....do... 

Outside. 
....do... 

Inside . . 

....do... 
....do  ... 
....do... 

23 

23 

Grooved 

....do... 

....do  ... 

do  . 

do 

do 

do 

do 

7.3334 
7.3467 
7.3412 

20.03 
17.71 
17.26 

do 

do 

7.3268 
7. 3377 
7. 3334 

17.17 
16.63 
16.99 

do 

do 

do         

....do... 
Outside. 
...do  ... 

....do... 
-...do.'.. 
....do... 

....   do 

do 

do 

Muzzle  . 
...do... 
...do  ... 

Breech . . 
Muzzle  . 
Breech.. 
....do... 
.....do... 
....do... 
...  do... 
...do... 
..do... 
Mu/.zle  . 
....do... 
...do... 

Breech.. 

Muzzle  . 

Breech.. 
...do... 
....do... 
....do... 
....do... 
....do... 
....do... 

Inside.. 
Outside. 
...do... 

Inside . . 
....do... 
....do... 

Outside. 
....do... 

Inside . . 

....do... 
....do... 
....do... 

23 
23 

Grooved 

....do... 

....do... 

do  .. 

do 

do 

do 

do 

7.3239 
7.3361 
7.3319 

19.08 
18.28 
17.35 

do 

do 

7.3268 
7.3477 
7.3266 

16.15 
16.31 
16.61 

do 

do 

do     . 

....do... 

Outside. 
....do... 

Inside  . . 

Outside. 
....do... 

Inside.. 

....do... 
....do... 

Outside. 
....do... 

Inside.. 
....do... 

....do... 

do  ... 

....do... 
...do..- 
...do... 
....do    .. 

23 

23 
Grooved 
....do... 
....do... 
....do... 
....do... 

do 

do 

do 

do 

do 

do 

Granular,    with 
coarse  spangled. 
Granular 

"7.'3582 
7. 3479 
7. 3426 

17.08 
17.99 

do 

do 

do 

do 

7.3438 
7. 3422 
7. 3232 

17.08 
17.35 
16.23 

do 

Outside. 
....do... 

....do... 
....do... 

do 

do 

Muzzle . 
....do... 
....do... 

....do... 
Muzzle . 
Breech.. 

Inside.. 
Outside. 
....do... 

Inside.. 
....do... 
....do  ... 

....do... 
....do... 
....do... 

23 
23 
Grooved 
....do... 
....do... 
....do... 
....do  ... 

do 

do 

do 

do 

7.3470 
7.3448 
7.3371 

19.81 
18.68 
18.38 

do 

do 

7. 3337 
7.  3413 
7. 3051 

16.73 
17.08 
15.35 

....do    .. 
....do... 
....do... 

Outside. 
....do... 

Inside . . 
....do  ... 

do 

do 

do 

7 

....do  ... 

do 

8 
9 

4 
6 

....do... 
....do... 

Outside. 
....do... 

....do... 
....do... 

do 

1  

do 

1 

Muzzle  . 
....do... 
....do..^. 

Inside . . 
Outside. 
....do... 

....do... 
...do... 
....do... 

do 

do 

do 

7.3351 
7.3349 
7.3335 

19.60 
19.70 
18.98 

12-INCH   B.  L.  EIFLED   MORTARS. 


163 


12-IHCH  B.  L  EIELED  MOETABS. 

TABULATION  OF  COMPRESSION  SPECIMENS  FROM  CAST-IRON  BODIES. 


No.  of 
teat. 


1136 
1137 
1138 

1127 

1128 
1129 

1130 
1131 
1132 

1133 

1134 

1135 

1139 
1140 

1141 

1142 
1143 
1144 


1145 
1146 
1147 


1148 
1149 
1150 

1151 
1152 
1153 

1157 
1158 

1150 

1154 

1155 

1156 


Kamb«Tof— 


Mor-  Spec- 
tar,    imen. 


31 
31 
31 

33 

i    33 
I    33 


rosition 
in  body. 


Breech. 
....do.. 
Muzzle 


Breech. 


10    '....do.. 
2       Muzzle  . 


34  2  Breech 
34  I  10  ....do.. 
2      Muzzle  . 


34 

37 

37 

37 

38 
38 

38 

39 
39 


Breech.. 

...do.. 
Muzzle  . 


Breech. 
...do.. 


Muzzle 


Breech., 
..-.do.. 

Muzzle 


Breech.. 
...do... 
Muzzle  . 


Location 
of  speci- 
men. 


Total 
length. 


In  eh  ft. 
Inside..  I    10.5 

Kadial..!    10.5 

Inside  . .     10. 5 


-do.. 


Radial . 
Inside  . 


...do.. 
Kadial . 
Inside  • 

...do.. 

Ka<1ial . 
Inside  . 


Sec- 
tional 
area. 


Sq.inch. 
1.00 

1.00 

1.00 


Ultimate 

strength 

per 

square 

inch. 


10.5    (    1  00 


...do. 
Radial 


Inside . 


...do. 
Radial 
Inside 


...do. 
Radial 
Inside 


Breech.., do  . 

...do...'  Radial 
Muzzle  .   Inside 


Breech. 
...do.. 
Muzzle 


Breech. 
. . .  .do  . . 

Muzzle 

Breech. 

...do.. 

Muzzle 


...do. 
Radial 
Inside 


...do. 
R.idi«l 

Inside  . 

...do. 

Radial 

Inside  . 


10.5 
10.5 

10.5 
10.5 
10.5 

10.5 

10.5 

10.5 

10.5 
10.5 

10.5 

10.5 
10.5 
10.5 


10.5 
10.5 
10.5 


10.5 
10.5 
10.5 

10.5 
10.5 
10.5 

10.5 
10.5 

10.5 

10.5 

10.5 

10.5 


1.00 
1.00 

1.00 
1.00 
1.00 

1.00 

1.00 

1.00 

1.00 
1.00 

1.00 

1.00 
LOO 
1.00 


1.00 

1.00 
1.00 


1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 

1.00 

1.00 

1.00 

1.00 


Poundt. 
59,880 

60,580 

66,180 

61.000 

60,860 
64.100 

57,150 
52,000 
61,300 

61,800 

60,800 

67,800 

,  50,420 
■  58,760 

64,710 

61,980 
59,100 
67,600 


61,680 
61,600 
67,420 


61,250 
63,650 
65,450 

63,550 
62,300 
67,750 

63,790 
61,050 

68,280 

63,250 

02,450 

67,550 


Manner  of  fail- 
ure. 


Triple  flexure, 
downward. 

Triple  flexure, 
upward. 

Triple  flexure, 
horizontally. 

Triple  flexure, 

upward    and 

sidewise. 
Triple  flexure, 

sidewise. 
Triple  flexure, 

upward. 

Triple    flexure, 

downward. 
Triple    flexure, 

upward. 
Triple    flexure, 

sidewiAo   and 

upward. 

Triple  flexure, 
downward 
and  sidewise. 

Triple  flexure, 
upward. 

do , 


Spe- 
clflc 
grav- 
ity. 


Hard- 
ness. 


do .- 

Triple  flexure, 
horizontally 
and  upward. 

Triple  flexure, 
horizontally. 

Triple   flexure, 

upward. 
Triple  flexure, 

sidewise. 
Triple   flexure, 

upward. 


do 

do 

Triple  flexure, 
sidewise. 

Triple    flexure, 

obliquely. 
Triide    flexure, 

upward. 
Triple    flexure, 

sidewise. 

Triple  flexure, 
downward. 

Triple  flexure, 
sidewise. 

Triple  flexure, 
upward. 


....do 

Triple   flexure, 

sidewise. 
...do 


Triple   flexure, 

upward. 
Triple   flexure, 

downward. 
Triple    flexure, 

sidewise. 


7K.Ti7Uh^SB.Z  .Hi/tea^  CTToTtoLnf 


jys^tAriar^ 


^7.^   -> 


r.^ 


7l^7UXj€>i^lttf 


k-       4 

111 

-4 

1 

y7.6 


CoTn^pr&fy^io-n/ 


t 

,'!!^ 


70.<y 


B.^x....fA 68  8 


^reocTi.  eTV4^ 


IQ^-^^g^ 


^3,-t-- 


HBx..€^- 53  3 


:./. 


JBre^cTi^  erv^fy 


IQ^-^'^g^ 


^3,-f--. 


HEx.^^. 53  8 


7^  iyizeTvS  L  .Iti/'le^^  J/ZaT^^^Tiy 

CCCSf/T/T07Zy_B0^l^S 


i7?15ujzzZo'07t^ 


HBx.  ./-^-53  3 


IS-nrOH  B.  L.  BIPLE  MOETABS. 

Diagrams  showing  chemical  composition,  tensile  strength,  specific 
gravity,  and  hardness  of  cast-iron  bodies. 

The  full  lines  in  the  diagrams  represent  results  obtained  with  the 
long  tension  specimens. 

The  mean  results  of  the  grooved  tenacity  specimens  are  plotted 
in  dotted  lines,  rejecting  from  the  averages  and  indicating  on  the 
diagrams  by  dotted  circles  specimens  which  gave  exceptionally  high 
tensile  strength. 
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H  Ex    fJ       53  3 


H  Ex  ^3      63  3 
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RIFLE-BARREL   STEEU 


No.  4921. 

-^/Aineter^  ^^.564. 
Sections^l  ».rea,  .25  square  inch. 
Gaagetd  Ion g^th,  3". 


^^^lii^A  lo^kci^* 


Xof^l. 


■JL 


11,  ^2'ylf 
11,500 
11,7&0 

12.  CM>0 
11*,  "J.^1 

IS,  750 

13,2liO 

13,750 

14,000 

14.  500 

15.000 

1«,»K> 

1«,0OO 

1«^&O0 

i7,<soa 

ll,5t>0 


i,  ooo 

^,  OOO 

XO,  OOO 

so*  0<MI 

30,  OOO 

^G,  c>oo 

40,  f>4>0 
4i>,  OOO 
40,   OOO 

-A-r,  9oo 

-4»,  OOO 
40-  OOO 
S^O,  OOO 
&  1  ,  OOO 
^^,  €>€H^ 
©3.  OOO 
fi^,  OOO 
&,'3,  OOO 
S^,  OOO 
5>».  tlOO 
OO,  OOO 
«5^,  OOO 
C3-1:,  OOO 
OO,  ouo 
€M^,  OOO 

'yo*  OOO 

T^,  OOO 
T-*  ,  0<.K> 
-XO,  OOO 
^»,  OOO 
80,  OCW 

f%*a,  OOO 

&^,  OOO 
so,  OOO 

^»,ooo 

«^^i^  OOO 
^^_  OOil 

»*.  ooo 

-»©,  OJJ« 
»B.  OOO 
100.  oou 
102,000 
103,^40 


Blimgmtlon 
per  jDcli^ 


Inih. 

a, 

.oonoo 
.  DD4:i@7 

.D(KK)33 
-00«307 
.  (307000 
.007387 

.ooBooa 

.QO85D0 
.0091G7 
.010333 

.  orj83a 

.014000 
.  010333 
.OlUftJT 
JJ18000 
.01»M7 
-OaJ500 
,033000 
-(r246ff7 

-oa«W7 

.Q2S«e7 
< 031000 
.03333S 
,030000 
.039000 

.04;Jooo 

,  OS  1667 

.ocoo 

.070tt 


Inoh, 
0. 

.UOOlOO 
.000200 
.0Oua33 
.000334 
.O0[)jna 
-OOOH^ 
. 000107 
.000068 

.002767 
.(MMSefl 
.000700 
.000^(34 
.0410033 
.000307 
,000433 
.OOOMXI 
.000067 

.cooiee 

.DOliJOO 
,  WJl^OO 

.ooncFT 

.001333 
.O0J33I 
.001333 
.OUlflO? 
.0018:^3 
,001500 
,  00 1007 

.ooiooo 

.002000 
,002333 
.00233^ 
.0D2(I«7 


Inek. 


pfrruAELeut 


Ineft, 


lAtUj 


.OdOOO 
ffl33e«7 
.OOMOO 
.000333 
,0100 
.0133 


I 


£1bb1 


TODA 


\ 


General  summary, 

^SSticWmli  per  Bqanre  inch  of  original  section 

m^»tlon  per  inch  after  rupture 

^Oonntion  per  inch  under  strain  at  elastic  limit 

^^iiSion  In  diameter  at  point  of  rupture 

^adnctton  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture 

^Iisraoter  of  broken  surface granular,  GOperc 

jflongation  of  inch  sections 

Chemical  composiiion. 

Total  carbon 

Graphitic  carbon 

Combined  carbon 

Ifsoganese 

Bflicon 

Solphnr 

Pbosphoros 

C<OT« 
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EIPLE-BARREL   STEEL. 


No.  4922. 
Mark  H. 
Diameter,  ".504. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3'^ 


Applied  loiuls. 

Elongation 
per  mob. 

Snccessive 

Permanent 
set. 

Saccetsive 

permanent 

set 

Remarks. 

Total. 

Per  sqnaro 
incti. 

elongation 
perinch. 

Pmindt. 

250 

1,250 

2,500 

5,000 

7,600 

8,750 

,    10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,760 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,600 

^5.000 

15,500 

16,000 

16,500 

17,000 

17.500 

17,680 

Foundt. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
70,720 

Inch. 
0. 

.000067 
.000287 
.000.'>33 

.001033 

.001200 

.001267 

.  012667 

.  018267 

.019000 

.020000 

. 021400 

.023000 

.024500 

.025667 

.027667 

.031000 

.035300 

.040000 

.045338 

.052333 

.0600 

.0700 

.0883 

.1067 

.1467 

Inch. 
0. 

.000007 
.000200 

Inch. 
0. 
0. 

Ineh, 
0. 

Initial  load. 
EUstio  limit. 

Tensile  strength. 

.000266 
.000300 
.000200 
. 000167 
.000067 
.011400 
.005600 
.000733 
.001000 



0. 

0. 

1 

1 

.001400 

.001600 

.001500 

.001167 

.002000 

.003333 

.004300 

.004700 

.005383 

.007000 

.C07667 

.0100 

.0133 

.0233 

.0400 

1 

1 

1 

General  summai'y. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    70,720 

Elastic  limit  per  square  inch  of  original  section do. . .    41. 000 

Elon gation  per  in cti  after  ru ptnre inch..      .  2800 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001267 

Seduction  in  diameter  at  ]>oint  of  rupture do. . .        .164 

Seduction  in  area  after  rupture,  per  cent  of  original  sect  ion 49. 7 

Position  of  rupture 1".77  from  nock 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".19,  ".46*,  ".19 

Chemical  composition. 

Per  cent. 

Total  carbon 0.402 

Graphitic  carbon 0. 012 

Combined  carbon 0. 390 

Manganese 0.151 

Silicon 0.094 

Sulphur 0.020 

Phosphorus 0.025 

Copper 0.000 


BIFLE'BAREEL   STEEL. 
Ko.  4923. 
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Marks,  S  J  B  X  P. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


Applied  loads. 

Elon^^tion 
per  inch. 

SncooBsive 
elongation 
perlnoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarkt. 

Total. 

Per  Hquare 
inch. 

Pounds. 
250 
1,250 
2,500 
6,000 
7,500 
8,750 
10.000 
11,250 
12,500 
13,750 
15,000 
16,260 
16,500 
16,750 

17,000 

17,250 
17,500 
18,000 

lasoo 

19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
22,750 

Pounds. 

1,000 

5,000 

.      10,000 

20.000 

30,000 

35,000 

40.000 

45,000 

60,000 

55,000 

60,000 

65,000 

66.000 

67,000 

68,000 

69,000 
70.000 
72,000 
74,000 
76.000 
78.000 
80,000 
82.000 
84.000 
86,000 
88.000 
90,000 
91,000 

Ineh, 
0. 

.000100 
.000300 
.000667 
.001000 
.001200 
.0013^3 
.001500 
.001667 
.001833 
.002000 
.002167 
.002200 
.002267 
5   .002333 
\    .024733 
.025667 
.027000 
.029667 
.0;i4000 
.037667 
.041667 
.0467 
.0533 
.0600 
.0700 
.0833 
.UOO 
.1533 

Ineh. 
0. 

.000100 
.000200 
.000367 
.000333 
.000200 
.000133 
.000167 
.000167 
.000166 
.000167 
.000167 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 



0. 

0. 

1 

1 

.00003:1 

.000067 

.000066 

.022400 

.000934 

.001333 

.002667 

.004333 

.003667 

.004000 

.005033 

.0066 

.0067 

.0100 

.0183 

.0267 

.0433 

I 

( 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section.... pounds..    91,000 

Elastic  limit  per  sanare  inch  of  original  section do. . .    68, 000 

Elongation  per  inon  after  mptore inch  •  •      •  2500 

Elongation  per  inch  under  strain  at  elastic  limit dp.. .  .002333 

Eedacti<mindiamet«ratpointof  mptare do...       .184 

Bedaction  in  area  after  mptore,  per  cent  of  original  section 54. 6 

Position  of  mptare r'.4ftt)mneck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".14. ".  38*. ".  23 

• 

Chemical  composition. 

Per  cent. 

TotAl  carbon 0.287 

Graphitic  carbon O.Oll 

Combined  carbon 0. 276 

Ha^anese 0.570 

Silicon 0.169 

Snlphnr 0.045 

Phosphoms 0.026 

Copper , 0.000 
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RIFLE-BARREL   STEEL. 


No.  4925. 

Marks,  A] 

Diameter,  ".5G4. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Sucoesftive 
elongation 
per  inch. 

Permaneut 
'      set. 

Sncoeasive 

Remarka. 

Total. 

Per  Muare 
inch. 

permanent 
set. 

Pounds. 
250 
1,250 
2,500 
6,000 
7,500 
10,000 
11,250 
12,500 
13,750 
15,000 
16.250 
16,500 
10.750 
17,000 
17,250 
17.500 
18,000 
18,500 
19,000 
19.500 
20, 000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24.000 
24.500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
27,520 

Pottndt. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
46,000 
50.000 
55,000 
60,000 
65.000 
66,000 
67,000 
68.000 
69,000 
70,000 
72  000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
80, 000 
88. 000 
90,000 
92,000 
94,000 
06,000 
98.000 
100.000 
102, 000 
104.  000 
106.000 
108,  OOO 
110,000 
110,080 

Ineh. 
0. 

.000100 
.000300 
.000633 
.001000 
.001333 
.001538 
.001700 
.001867 
. 002033 
.002233 
.006667 
.008833 
.009433 
.010000 
.011000 
.012333 
.013833 
.015600 
.017000 
.019167 
. 021167 
.022667 
.024333 
.026667 
.029667 
.032000 
.034667 
.037333 
.041000 
.045000 
.0500 
.0567 

.  wm 

.0767 
.1067 

Ineh. 
0. 

.000100 
.000200 
.000333 
.000367 
.000333 
.000200 
.000167 
.000167 
.000166 
.000200 
.004434 
.002166 
.000600 
.  000567 
.  OOIOOO 
.001333 
.001500 
.001167 
.  001, 'iOO 
.002167 

Ineh. 

0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  Umit. 

0. 

.000033 

.000033 



1 

.  002000 

.001500 

.001666 

.002334 

.  003000 

.002333 

.002667 

.002666 

.003667 

.004000 

.0050 

.0067 

.0066 

1 

1 

: : 

' 

1 

.0134 
.0300 

, 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  aqaare  inch  of  orijginal  section pounds..  110,080 

Elastic  limit  per  sau.<%re  inch  of  originalsection .* do. . .    65, 000 

Elongation  per  inch  aft«rmpture inch..      .1367 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002238 

Reduction  in  diameter  at  point  of  rupture do. . .       .  054 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18. 3 

Position  of  rupture 1".37  from  neck 

Character  of  broken  surface granular,  doll  ecoentrio  spot 

Elongation  ofinch  sections ".13,  ".18*,  ".10 

Composition  combined  carbon,  per  cent • 0. 290 


BIFLE-BARREL   STEEU 
Ko.  4920. 

Marks,  A2. 

Diameter,  ".664. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  3  ". 
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Applied  loads. 

SloDgation 
per  inch. 

Saocessive 
elongation 
per  inch. 

Permanent 
set. 

Snccessire 

permanent 

sot. 

Remarks. 

Total. 

Per  square 

Pounds. 
250 
1,260 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
13,750 
15,000 
15,260 
16,500 
15.750 
16,000 
16,250 
16.500 
17,000 
17,500  . 
18,000 
18,600 
19.000 
19,500 
20.000 
20,500 
21.000 
21.500 
22.000 
22,500 
28.000 
28,500 
24,000 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30.000 
40.000 
45,000 
50,000 
66,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 

Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001300 
.001467 
.001667 
.001800 
.002000 
.002033 
.013333 
.014333 
.015000 
.015833 
.017333 
.019000 
.020667 
.022000 
.026667 
.029667 
.032667 
.036000 
.039067 
.0433 
.0500 
.0567 
.0633 
.0767 
.0967 
.1600 

Inch. 
0. 

.000067 
.000233 
.000333 
.(M)0334 
.000338 
.000167 
.000200 
.000133 
.000200 

.011300 

.001000 

.000667 

.000833 

.001500 

.001667 

.001667 

.001.S33 

.004667 

.003000 

.003000 

.003333 

.003067 

.003633 

.0067 

.0067 

.0066 

.0134 

.0200 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 



Elastic  limit. 

1 

1 

1 

1 

1  

Tensile  strength. 

1 

General  summary, 

Ttaaile  strength,  per  square  inch  of  original  Bectiou pounds..    96.000 

Xlastlo  limit  per  square  inch  of  original  section do . . .    61, 000 

Slongation  per  inch  after  rupture inch. .      .  2233 

Blongati<A  per  inch  under  strain  at  elastic  limit do. . .  .  002033 

Badaotion  in  diameter  at  point  of  rupture do. . .        .144 

Bednotion  in  area  after  rapture,  per  cent  of  original  section 44. 6 

Poeitionof  rupture r'.7ftromneck 

CharaotsErof  broken  surface fine  silky 

Blongation  of  inch  sections ".15,  ".38*.  ".14 

Compoaition  combined  carbon,  per  cent 0.820 
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KIFLE-BARREL   STEEL, 


No.  4937. 
Marks,  4. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Suoceaetve 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Kemarks. 

Total. 

Personare 
inch. 

Pounds. 
260 
1.250 
2,500 
6.000 
7,500 
10,000 
12.600 
15,000 
15,250 
15,600 
16.750 
16,000 
16,250 
16,500 
16,750 
17,000 
17, 250 
17,600 
18.000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,380 

Pounds. 
1.000 
6,000 
10,000 
20,000 
30.000 
40,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65.000 
66,000 
67,000 
68,000 
09,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
97,520 

Ineh. 
0. 

.000067 
.000300 
.000633 
.000967 
.001300 
.001633 
.002000 
.002033 
.012333 
. 012833 
.013667 
.014267 
.015500 
.016667 
.017333 
.018133 
.019667 
.022000 
.024333 
.027000 
. 029833 
.033000 
.0367 
.0400 
.0433 
.0500 
.0600 
.0667 
.0707 
.1000 

Ineh. 
0. 

.000067 
.000233 
.000333 
.000334 

.000333 

.000367 

.000033 

.010300 

.000500 

.000834 

.001000 

.001233 

.001167 

.000666 

.000800 

.001534 

.002333 

.002333 

.002667 

. 002833 

.  003167 

.0037 

.0033 

.0033 

.0067 

.0100 

.0067 

.0100 

.0233 

Ineh. 
0.      . 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  Umll 

Tensile  strength. 

0. 
0. 
0. 
0. 

; 

General  8uminary, 

Tensile  strength  per  square  inch  of  original  section irannds..    97, 520 

Elastic  limit  per  soaare  inch  of  original  section do. ..    61, 000 

Elongation  per  inch  after  rupture inch . .      .  2300 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002033 

Reduction  in  diameter  at  point  of  rapture do. . .       .184 

Keductiou  in  area  after  rupture,  per  cent  of  original  section 64. 6 

Position  of  rupture l".3ft'omneck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".  30*. ".  27*, ".  12 


RIFLE-BARREL   STEEL. 
No,  4938. 
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Marks,  5. 

Diameter,  ",564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elon^tioD 
per  moh. 

Successive 
eloiiffatiun 
per  inch. 

Permaneiit 
set. 

Suoceesive 
set. 

Remarks. 

Total. 

Per  square 
inoh. 

Pounds. 
250 
1,250 
2,500 
6,000 
7.500 
10,000 
12.500 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17.500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23.000 
23,500 
24,000 
24.500 
25.000 
25,600 
26,000 
26,220 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
66,000 
67,000 
58,000 
69,000 
60,000 
62,000 
64,000 
60,000 
68.000 
70, 000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 

9<r,ooo 

92,000 
94,000 
96,000 
08.000 
100,000 
102,000 
104,000 
104,880 

Inch. 
0. 

.000100 
.00U300 

.000067 

.001333 

.001067 

.001867 

.001933 

.007833 

.008033 

.0084ri3 

.009667 

.010933 

.012333 

.014000 

.015333 

.016033 

.018567 

.  020333 

.022167 

.023933 

.026000 

.028000 

.030667 

.033333 

.036000 

.0400 

.0433 

.0167 

.0533 

.0600 

.0700 

.0833 

.1233 

I7ich. 

0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.000334 
.000200 

-  .000066 
.005900 
.000200 
.4)00400 
.001234 

hich, 
0. 
0. 

Inch. 
0. 

Initial  load. 

I 

0. 
0. 

ElasUc  limit. 

' 



.001266 

.001400 

.-001667 

.001333 

.001600 

.001634 

.001766 

.001834 

.001760 

.002067 

.002000 

.002667 

.002666 

.002667 

.0040 

.0033 

.0034 

.0066 

.0067 

.0100 

.0133 

.0100 

1 

1 

1 

1 

! 

* 

' 

Tensile  strength. 

1 

General  aummartf. 

Tensile  strength  per  square  inch  of  original  section I>onnds..  104,880 

Elastic  Umit  per  square  inch  of  origluaT  section do...    67,000 

Elongation  per  i  nch  after  rupture inch . .      .  1667 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001933 

Bedttctlon  in  diameter  at  point  of  rupture do...       .074 

Sedactionin  area  after  rupture,  per  cent  of  original  section 24.6 

Position  of  rupture r'.OAromneck 

Character  of  hrokon  surface granular  at  circumference,  50  per  cent ;  silky  at  center,  60  i>er  cent 

Elongatiim  of  inch  sections ".12,  ".  26*, ".  12 
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RIFLE-BARREL   STEEL. 


No.  4949. 
Marks,  10, 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


Applied  loads. 
Total.     P-^„X"" 


Potinds, 
250 
1,250 
2,500 
5,000 
7.500 
10,000 
11,250 
12,500 
13, 750 
15,000 
15,250 
15,500 
15,750 
16,000 
16,250 
16,500 
16,750 
17,000 
17.250 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27.500 
28,000 
28,500 
20,000 
29,500 
30,000 
30, 110 


Poundt. 
1,000 
5,000 
10.000 
20.000 
30,000 
40,000 
46,000 
50,000 
55,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66,000 
67.000 
68,000 
60,000 
70,000 
72,  WO 
74.000 
76,000 
78,000 
80.  000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
08,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110, 000 
112.000 
U4.000 
116, 000 
118,000 
120, 000 
120, 440 


Elnnfiratioti 
per  inch. 


Inch. 
0. 

.000100 
.000300 
.000633 
.001000 
.001333 
.001500 
.001667 
.001867 
.002033 
.002067 
.002133 
.002200 
.002300 
.004000 
.0060(K) 
.006600 
.0073^ 
.0078^ 


.  0108^4 
.0120^ 
.0133?o 


.0161 

.0175XA 

.0190XJ 

.0203?? 

.0216^ 


.024( 
.0264! 


;oo 


.0333 
.0367 
.0400 
.0433 
.0467 
.0500 
.0567 
.0667 
.0767 
.1067 


67 


Sucocsnive 
elongation 
per  inch. 


Inch. 
0. 

.000100 
.000200 
.000333 
.000367 


.000167 

.000167 

.000200 

.000166 

.000034 

.000066 

.000067 

.000100 

.001700 

.002000 

.000600 

.000733 

.000500 

.000667 

.001167 

.001166 

.001234 

. 001266 

.001334 

.001500 

.001333 

.001500 

.001333 

.001334 

.001666 

.001334 

.001733 

.002433 

.001834 

.002633 

.0034 

.0033 

.0033 

.0034 

.0033 

.0067 

.0100 

.  0100 

.03U0 


Permanent 
set. 


Inch. 
0. 
0. 


Successive 

permanent 

set. 


Inch. 


I 


Bemarkfl. 


Initial 


EUstiolimtt. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  uection poands..  120,440 

Elastic  limit  per  sqaare  inch  of  original  section do...    68,000 

Elongation  per  incn  after  rupture inch..      .1267 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002200 

Bed uction  in  diameter  at  point  of  rupture do...        .054 

Reduction  in  area  after  rnp lure,  per  cent  of  original  section 18.3 

Position  of  rupture "95  from  neck 

Character  of  broken  surface granular,  dull  spot  at  center 

Elongation  of  inch  sections ".  14*,  ".  14,  ".  10 

Chemical  composition. 

Per  cent. 

Total  carbon 0.482 

Graphitic  carbon 0.031 

Conibined  carbon 0. 451 

Manganese 0.761 

Silicon 0.124 

Sulphur 0.145 

Phosphorus 0.061 

Copper 0.020 


KIFLE-BARREL   STEEL. 
No.  4950. 
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Harks,  11. 

Diameter,  ".5C4. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

^Siil" 

Sacoessive 
elongatiou 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inub. 

Pounds. 
250 
1,250 
2.500 
5,000 
7,500 
10.000 
11,250 
12,500 
13,750 
15.000 
15.250 
16,500 
15.750 
16,000 
16,250 
16,500 
16,750 
17.000 
17,250 
17,500 
18.000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 
23,000 
23,500 
24,000 
24.500 
25.000 
26,500 
26,000 
26.500 
27.000 
27.500 
28.000 
28,260 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66.000 
67,000 
68.000 
09,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
00,000 
02,000 
94,000 
96,000 
98,000 
'    100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
112,000 
113,040 

Inch, 
0. 

.000067 
-.000300 
.000633 
.000967 
.001333 
.001533 
.001700 
.001883 
.002033 
.002007 
.002100 
.002167 
.002200 
.002233 
.002300 
.009000 
.009600 
.010000 
.010667 
.012000 
.013500 
.016000 
.016667 
.018333 
.010833 
.021500 
.023333 
.025200 
.027333 
.029667 
.031667 
.034333 
.0367 
.0400 
.0483 
.0500 
.0567 
.0633 
.0783 
.0900 
.1267 

Inch. 
0. 

.000067 
.000233 
.  000333 
.000334 
000366 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

1 

Elastic  limit. 

1 

0. 

.000200 
.  000107 
.000133 



0- 

.000200 
.000034 
.000033 
.000067 

0. 

000033 



.000033 

.000067 

.006700 

.000600 

.000400 

.000667 

.001333 

.001500 

.001500 

.  001667 

.  0010(]6 

.001500 

.001667 

.001833 

.001867 

.002133 

.002334 

.002000 

.  002666 

.  002:J67 

.0033 

.0033 

.0007 

.0067 

1 

• 

1 

1 

1 

r  •  '    "! 

1 

1 

.0066 
.0100 
.0167 
.0307 

Tensile  strength. 

Geneial  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  113,040 

Slastio  limit  per  square  inch  of  originsi  section do...    60,000 

Elongation  per  inch  after  rupture Inch.       .1667 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002300 

Beduction  in  diameter  at  point  of  rupture ■, do . . .       .  07i 

Bednction  in  area  after  rupture,  percent  of  original  section —  24.6 

Position  of  rupture VM7  from  neck 

Chancter  of  broken  surface granular,  60  percent;  silky,  40  per  cent 

Elongation  of  inch  sections , ".  14, ".  19*,  ".1^ 

H.Ex,92 Vi 
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RIFLE-BABBEL   STEEL. 


No.  4961. 
Marks,  12. 
Diameter,  ''.664. 
Sectional  area,  .26  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


PerMnare 
incA. 


ElonffaUon 
per  mob. 


SacceMiTe 
elonsation 
perlnch. 


Pemuuient 
set. 


Sacoeasive 

permaDont 

set. 


Bemarks. 


Found: 
250 
1,250 
2,600 
6,000 
7,500 
10,000 
11,250 
12,500 
18.750 
15,000 
15,250 
16,500 
16,750 
10,000 
16,250 
10,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27.000 
27.040 


Pottiub. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
09,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108.000 
108,160 


Inch, 
0. 


.000800 
.000638 


.001300 
.001467 
.001667 
.001833 
.002000 
.002067 
.000883 
.010000 
.010500 
.011300 
.011767 
.012667 
.013333 
.014000 
.014667 
.016333 
.018000 
.010667 
.021338 


.025500 

.027333 

.029767 

.032167 

.035000 

.037500 

.040667 

.044667 

.0500 

.0600 

.0667 

.0733 

.0900 

.1167 

.1400 


In«h. 
0. 

.000067 
.000238 
.000383 
.000334 
.000333 
.000167 
.000200 
.000166 
.000167 
.000067 
.007266 
.000667 
.000500 
.000800 
.000467 
.000000 
.000666 
.000667 
.000667 
.001066 
.001667 
.001667 
.001666 
.002000 
.002167 
.001833 
.002434 
.002400 
.002833 
.002500 
.003167 
.004000 
.005833 
.0100 
.0067 
.0066 
.0167 
.0267 


Inch. 


Inch. 


Initial  load. 


Elastio  limit. 


Tensile  strength. 


Genwal  summai^. 


Tensile  strength  per  sqnareinchof  original  section pounds..  108, 16Q 

KlasUc  limit  per  sqaareinchof  original  section do...    61,000 

Elongation  per  inch  after  rupture inch . .      .  21M 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002067 

Beduction  in  diameter  at  point  of  rupture do...       .144 

Reduction  in  areaaft«r  rupture,  per  oent of  original  seotion 44.6 

Position  of  rupture 1".  7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  13, ".  87*, ".  is 


RIFLE-BARREL   STEEU 
ISo.  4952. 
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Marks,  13. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


▲ppUedloftds. 

pflrineh. 

Snocessive 
•lonnUon 
perlnoh. 

set. 

Suooesftive 

permaneiit 

set. 

Semarks. 

TotiO. 

ineki. 

Powndt, 
260 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
13,750 
15,000 
15,250 
15,500 
15,750 
10,000 
18,250 
18,500 
18,750 
17.000 
17,250 
17,600 
18,000 
18,600 
19,000 
10,600 
90,000 
20,500 
21,000 
21,500 
22,000 
22,600 
28,000 
23,600 
24.000 
24.500 
25.000 
25,500 

Poundi, 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
60,000 
55,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
88.000 
87.000 
66,000 
60,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
88,000 
88,000 
90,000 
92,000 
84,000 
98,000 
98,000 
100,000 
102.000 

IndL 
0. 

.000087 
.000300 

!000987 

.001800 

.001487 

.001867 

.001800 

.002000 

.002083 

.002087 

.002100 

.002138 

.002200 

.002300 

.002067 

.008187 

.007887 

.008887 

.010833 

.012887 

.015000 

.017000 

.010333 

.021667 

.024333 

.027000 

.090833 

.033887 

.037687 

.042333 

.0600 

.0800 

.0700 

.1038 

Inch, 
0. 

.000087 
.000288 

000833 
!000834 
.000838 
.000187 
.000200 
.000133 
.000200 
.000083 

000034 
[000033 
.000033 
.000007 
.000100 
.000867 
.003200 
.001500 
.001000 
.002168 
.001834 
.002333 
.002000 
.002333 
.002334 
.002668 
.002867 
.003333 
.003334 
.004000 
.004660 
.007687 
.0100 
.0100 
.0333 

0. 
0. 

IfMA. 

0. 

InltiiakMid. 

0. 

0. 

0. 

::::::::::::i::::;::::::: 

1 

EUstio  Uiiiii. 

Tenafle  slnDgtb. 

1 

■ 

' 

1 

1 

1 

1  * 

1 

1 

Oeneral  summarif. 

Tensile  •traDgthper  square  inob  of  original  section pounds..  102,000 

Elasilo  limit  per  sanaie  ineh  of  original  section do...    66,000 

BlongationpertBOiiafler  mptnre inch..      .2283 

Bkmgation  per  inch  under  scrain  at  elastic  limit do...  .002280 

BedncUon  in  diameter  at  point  of  rapture do...       .104 

Bedoelion  in  area  alter  niptnie,  per  cent  of  oitiginal  seotien 57.0 

Peiition  of  rapture 1".  7  from  neck 

Cbaracteref  broken  snrfiMse fini*  silky,  serrated 

~"         "  ■  of  ineh  sections ".  13, ".  41*, ".  18 
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RIFLE-BARREL   STEEL. 


No.  4956. 
Marks,  14. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


FerMoare 
inon. 


Eloneation 
per  Inch. 


SacoeeaiTO 
elongation 
perlnch. 


Permanent 


Sooceuive 

permanent 

set 


Remarks. 


Foundt. 
250 
1,250 
2,500 
6,000 
7.600 
10.000 
12.600 
12, 750 
13,000 
13,250 
13,600 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,600 
16,000 
16,600 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21, 000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
26,000 
26,380 


Poundt. 
1,000 
6,000 
10,000 
20,000 
80,000 
40.000 
60,000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
67,000 
58,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70, 000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
98,000 
100,000 
106, 520 


Inch. 
0. 
.000100 


.000667 
.001000 
.001367 
.001867 
.001988 
.002200 
.006167 
.006733 
.  007267 
.007933 
.008483 
.009033 
.009500 
.010338 
.011667 


.014167 
.015667 
.017333 
.  018667 


.022000 
.023667 


.028000 
.030000 


.034007 

.037338 

.0400 

.0467 

.0633 

.0600 

.0667 

.1433 


Ineh. 
0. 

.000100 
.000233 
.000334 
.000333 
.000367 
.000500 
.000066 
.000267 
.003967 
.000566 
.0005:{4 
.000666 
.000500 
.000600 
.000467 
.000833 
.001334 
.001166 
.001334 
.001500 
.001660 
.001.^34 
.001606 
.001667 
.001667 
.002333 
.002000 
.002000 
.002333 
.002334 
.002666 
.002667 
.0067 
.0066 
.0067 
.0067 
.0766 


Inch, 
0. 
0. 


l7ieh. 


Initialload. 


. 000067 


.0000-7    I 


Elasticlimit. 


Tensile  strengtb. 


General  aummai'y. 

Tensile  strength  per  sqnare  inch  of  original  section pouuda..    105,520 

Elastic  limit  per  so  nare  inch  of  original  section do...      61,000 

Elongation  per  inch  after  rupture inch..       .1967 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001933 

Beduction  in  diameter  at  point  of  rupture do...         .094 

Bed  notion  in  area  after  rupture,  per  cent  of  original  section 80.6 

Position  of  rupture 1".7  from  neck 

Character  of  broken  surface silky,  interspersed  with  granular  metal  at  the  circumference 

Elongation  of  inch  sections ".  14,  ".  29*,  ".  16 


Chemical  composition. 


Total  carbon 

Graphitic  carbon . 
Combined  carbon . 

Kanganese 

Silicon 

Sulphur 

Phosphoraa 

Copper 


Per 


cent. 
0.582 
0.022 
0.660 
0.647 
0.060 
0.025 
0.060 
0.026 


BIFLE-BARREL   STEEL* 
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Ifo.  4958. 
Marks,  15. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Eloueation 
per  inch. 

Successive 
elongation 
perlnoh. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inSb. 

Foundt, 
250 
1,250 
2.600 
6,000 
7,500 
10.000 
11,250 
12,500 
13,000 
13,500 

12,000 

12,250 
12,500 
12.750 
13,0C0 
13,^ 
18,500 
13,750 
14,000 
14,500 
15.000 
15.500 
16,000 
16.500 
17.000 
17,500 
18,000 
18.500 
19,000 
19.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,460 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
45,000 
60,000 
62,000 
54,000 

48,000 

49,000 
60,000 
51,000 
62,000 
68,000 
64.000 
65,000 
66,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
89,800 

Inch. 
0. 

.000067 
.000300 

.000967 
.001333 
.001500 
.001667 
.001733 
.001800 
5   .005667 
>   .011367 
.011600 
.011933 
.012600 
.012983 
.013400 
.014500 
.015000 
.015867 
.  017667 
.019933 
.022333 
.024400 
.026667 
.029383 
.031667 
.034667 
.038000 
.041667 
.0467 
.0567 
.0633 
.0700 
.0800 
.1000 
.1600 

Inch. 
0. 

.000067 
.000233 
.000333 
.000384 
.000366 
.000167 
.000167 
.000066 
.000067 
.008867 
.005700 
.000233 
.000333 
.000607 

.000467 
.001100 
.000500 
.000867 
.0018JO 
.002206 
.002400 
.002067 

.002666 

.002334 

.003000 

.003383 

.003667 

.005033 

.0100 

.0066 

.0067 

.0100 

.0200 

.0600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elasticllmit;  load  fell. 

0. 



0. 

* 

1 

1 

1 

1 

1 



1 

i 

1 

1 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,800 

Klastio  limit  per  square  inch  of  original  section do...    54,000 

Klongation  per  Inch  after  rupture inch..      .2333 

Slongation  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

Beduction  in  diameter  at  point  of  rupture do...       .124 

Bednction  in  area  after  rupture,  per  cent  of  original  section 39. 2 

Position  of  rupture ".7  from  nock 

(Tharacterof  broken  surface silky 

Elongation  of  inch  sections • ".17,  ".35*,  ".18 

Chemical  composition.  ^ 

Total  carbon 0.510 

Graphitic  carbon 0.025 

Combined  carbon 0. 485 

Manganese 0.161 

Silicon 0.136 

SolphuT 0.019 

Phoisphorus 0.046 

Copper 0.020 
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BIFLE-BARRBL  0TESL. 


No.  4959. 
Marks,  16. 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3''. 


Applied  loads. 


Total. 


Per    ^ 
Ind 


■qax 
■on. 


Etongation 
per  inch. 


Snocesaiye 
eloDgation 
perlnch. 


Permanent 


Saocesaive 

permanent 

set. 


Remarka. 


Pound*. 

250 

1,250 

2,600 

6,000 

7,600 

10,000 

11,260 

12,600 

12,760 

13,000 

13,260 

18,560 

18,760 

14,000 
14.260 
14,500 
14,760 
16.000 
16,600 
16,000 
16.600 
17,000 
17,600 
18,000 
18,600 
19,000 
19.500 
20.060 
20,600 
21,000 
21.500 
22,000 
22,600 
28,000 
23,600 
24,000 
24,60Q 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
80,620 


Poimdt. 
1,000 
6,000 
10,000 
20,000 
80,000 
40.000 
45,000 
50.000 
61.000 
62.060 
68.000 
64,000 

56,000 

66,000 
67,000 
58,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94,000 
96,000 
98,000 
100,000 
104,000 
106,000 
112,000 
116,000 
120,000 
122.480 


0. 

.000067 
.000300 
.000638 

.000967 
.001888 
.001600 
.001667 
.001700 
.001738 
.001800 
.001807 
.002400 
.008138 


.004400 


.006100 
.006000 
.006067 
.007667 
.008667 
.000667 
.010600 
.011667 
.012667 
.018667 
.014833 
.016000 
.017000 
.018888 
.019600 


.022100 
.023600 
.026000 


.0367 
.0483 
.0538 
.0700 
.1033 


Ifuk, 
0. 
.000067 
.000233 
.000333 
.000334 
.000366 
.000167 
.000167 
.000083 


Inch. 


Inek. 


Initial 


.000067 

.000067 

.000683 

.000733 

.000500 

.000400 

.000367 

.000267 

.000433 

.000900 

.000067 

.000700 

.001000 

.001000 

.000833 

.001167 

.001000 

.001000 

.001166 

.001167 

.001000 

.001338 

.001167 

.001338 

.001267 

.001400 

.001600 

.001667 

.001666 

.004967 

.0034 

.0066 

.0100 

.0167 

.0338 


.1  ElaaUclimtt. 


Tenaile  atrength. 


General  summary, 

Teoaile  atrength  per  aqnare  inch  of  original  section pounds..  122,480 

Elastic  limit  per  sqiiare  inch  of  originu  section do...    54,000 

Elongation  per  incn  after  rapture inch..      .1067 

Elongation  per  inch  under  strain  at  elastic  limit :do...  .001867 

Keduction  in  diameter  at  point  of  rupture do...       .064 

BeducUon  in  area  after  rupture,  per  cent  of  original  section 18.8 

Position  of  rupture V.lfromneok 

Character  of  broken  surfaoe. .  granular  radiating  firom  a  center  punch  mark  defining  the  inch  sections 
Elongation  of  inch  sections ".  08, ".  13». ".  11* 

Chemical  oompoHtum, 

Percent. 

Total  carbon 0.862 

On^hitio  carbon 0.027 

Combined  carbon 0.826 

Manganese 0.167 

SiUoon ^  0.140 

Sulphur 0.018 

Phosphorus 0.040 

Copper Kone 


rifle-babrel  8teel. 

Duplicate  op  ^o.  4969, 

Ifo.  4096. 
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Marks,  16  D. 

Diameter,  ''.564. 

Sectional  area,  .25  square  incli. 

Ganged  length,  3''. 


Applied  loads. 


Total. 


Peraqnare 
inoa. 


Eloonttioi 
per  Inch. 


Succesaive 
eloDKation 
perlnch. 


Permanent 

Bet. 


Snccesaive 
permanent 


Remarka. 


PowuU. 
250 
1.250 
2.500 
5,000 
7.500 
10.000 
11.260 
12.500 
12,750 
13,000 
13,500 
14.000 
14,500 
15.000 
15,500 
16.000 
18,500 
17.000 
17.500 
18.000 
18,500 
10.000 
10,500 
20.000 
20,500 
21.000 
21,500 
22,000 
22.500 
23.000 
23.500 
24.000 
24,500 
25,000 
25.500 
26,000 
26,500 
27.000 
27.500 
28.000 
28.500 
20,000 
29.500 
20,800 


PoundM. 

1,000 

5,000 

10,000 

20.000 

30,000 

40.000 

45,000 

50,000 

51,000 

52,000 

54.000 

66,000 

58,000 

00.000 

62,000 

64,000 

66,000 

68.000 

70.000 

72,000 

74.000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90.000 

92,000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

114.000 

116,000 

118,000 

119,200 


ItuA. 
0. 
.000133 


.000607 
.001000 
.001367 
.001667 
.001733 
.0018.S3 


.004167 

.004967 

.005733 

.006667 

.007433 

.008367 

.009333 

.  010833 

.011300 

.012400 

.013400 

.014500 

.015667 

.016733 

.017967 

.019100 

.020600 

.021933 

.023307 

.024833 

.020600 

.028100 

.030167 

.031667 

.0333 

.0867 

.0400 

.0433 

.0467 

.0533 

.0600 

.0667 

.0767 

.1067 


Inch, 
0. 

.000133 
.000200 
.000334 
.000833 
.000367 
.000300 
.000060 
.000100 
.001000 
.001334 
.000800 
.000766 
.000934 
.000766 
.000034 
.000966 
.001000 
.000067 
.001100 
.001000 
.001100 
.001167 
.001066 
.001234 
.001133 
.001500 
.001333 
.001434 
.001466 
.001707 
.001500 
.002067 
.001500 
.001633 
.0034 
.0033 
.0033 
.0034 
.0066 
.0067 
.0067 
.0100 
.0300 


Inch. 
0. 
0. 


Inch. 


.000033 


.000033 


Initial  load. 


Elaatie  limit. 


Tensile  strength. 


Oeneral  summary. 

Tensile  strengtli  per  aqnare  inch  of  original  section pounds..  119.200 

Basticlimit  per  aqnare  inch  of  original  section do...    51,000 

BoDgaiion  per  inch  after  mptnre inch..      .1100 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001833 

Bedaction  in  diameter  at  point  of  mptore do...       .064 

Itedneiioninare»altermptare,per  cent  of  original  section 21.4 

PoBition  of  roptnre ''.  80  from  neck 

Chazaoter  of  broken  aurfMje grannlar.  dull  spot  at  center 

Boogation  of  inch  sections ".08,  ".10,  ".15* 
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HIFLE-BARREL   STEEL. 


Ifo.  4900. 

Marks,  17. 

Diameter,  ''.564. 

Sectional  area,  .25  square  iucli. 

Gauged  length,  3". 


Applied  loads. 

Elonsatiou 
per Inch. 

Successive 

Permanent 
set. 

Successive 

Remarks. 

Total. 

Peraouare 
inch. 

elongation 
per  inch. 

permanent 
set. 

Poundt. 
250 
1,250 
2,5C0 
6,000 
7,500 
10,000 
11,250 
12.500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
16,000 
15,500 
16,000 
16.500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20, 500 
21,000 
21,500 
22,000 
22,500 
23,000 
24,000 
25.000 
26,000 
27,  (KK) 
28,000 
29,000 
80,000 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40.000 
45.000 
50,000 
51,000 
62,000 
53,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
81,000 
86,000 
88,000 
90,000 
92,000 
96,000 
100.000 
104,000 
108,000 
112.000 
116,000 
120,000 

Inch. 

0.    ' 
.000100 
.000383 
.000667 
.001000 
.001333 
.001500 
.001667 
.001700 
.001733 
.001800 
.001933 
.002100 
.004000 
.004500 
.005000 
.005667 
.006933 
.007667 
.008500 
.009383 
.010333 
.011333 
.012333 
.013333 
.014333 
.015500 
.016667 
.017697 
.018933 
.020100 
.021400 
.023000 
.025833 
.  029333 
.0333 
.0400 
.0467 
.0567 
.0767 

Inch. 
0. 

.000100 
.000233 
.000334 
.000:{33 
.000333 
. 000167 
.  000167 
.000033 
. 000U33 
.00U067 
.000133 
.0O.'167 
.001900 
.000500 
.000500 
.  000667 
.001266 
.  0007:J4 
.000833 
.OOOftW 
.001000 
.  001000 
.001000 
.001000 
.  001000 
.001167 
.001167 
.001000 
.001266 
.001167 
.  001300 
.001600 

.003500 

.003967 

.0067 

.0067 

.0100 

.0200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load: 
Elastic  limit 

Tensile  strength. 

0. 

0. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

General  summary. 

Tensile  strengtb  i>er  square  inch  of  original  section pounds..  120,000 

Elastic  limit  per  sQuare  inch  of  original  section do...    63.000 

Elongation  per  inch  after  rapture inch. .      .  0733 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

Reduction  in  diameter  at  point  of  rupture do...       .024 

Reduction  in  area  after  rupture,  per  cent  of  original  section 8.4 

Position  of  rupture ".2  from  neck 

Character  of  broken  surface granular,  silky  spot  at  center  ".  12  diameter 

Elongation  of  inch  sections ".  07, ".  07, ".  08* 
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No.  4961. 
Marks,  18. 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3  ". 


Applied  loads. 

Elonffation 
per  mch. 

Successive 
elongation 

Permanent 
set. 

Successive 

^       Remarks. 

Total. 

Per  sqnare 
inoh. 

permanent 
set. 

Poundt. 
230 
1.250 
2,500 
6,000 
7,500 
10,000 
11,250 
11,500 
11,750 
12.000 
12.250 
12,000 
12,250 
12.500 
12.750 
13.000 
13,250 
13.600 
14,000 
14,500 
15,000 
15,500 
16.000 
16, 500 
17.000 
17.600 
18.000 
18.600 
19.000 
19,500 
20,000 
20,500 
21.000 
21,500 
22,000 
22,340 

Pounds. 
1.000 
6,000 
li),000 
20,000 
80,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49.000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
61,000 
66,000 
68.000 
60,000 
62,000 
04.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82.000 
84,000 
86.000 
88,000 
89,860 

Inch. 
0. 

.000067 
.000300 
.000633 
.001000 
.001333 
.001533 
.001567 
.001633 
.001733 
.001967 
.008000 
.009687 
.  012000 
.012667 
.013000 
.  013G67 
.014500 
.016333 
.018000 
.020000 
.022000 
.024333 
.026667 
. 020333 
.032333 
. 036333 
.038667 
.042667 
.047333 
.0567 
.0633 
.0700 
.0887 
.1033 
.1567 

Ineh. 
0. 

.000067 

.000233 

.000338 

.000367 

.000888 

.000200 

.000084 

.000066 

.000100 

.000234 

.006033 

.001667 

.002333 

.000667 

.000333 

.000667 

.000833 

.001833 

.001667 

.002000 

.002000 

.002333 

.  002334 

.002666 

.003000 

.003000 

.003334 

.004000 

.004666 

.009367 

.0066 

.0067 

.0167 

.0166 

.0634 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 



0. 

1 



1 

1 

::::::::::::i : 

1  ■"!;*.!!"! 

General  summary. 

Tensile  strength  per  square  inchof  original  section pounds..    d9,360 

Elastic  limit  per  so uare  inch  of  original  section do . . .    48, 000 

Elongation  per inco  after  rupture inch..      .2383 

Elongation  per  inch  under  ntrain  at  elastic  limit ^ do...  .001733 

Seduction  in  dianinter  at  pointof  rupture do. . .       .  124 

Beduotionin  area  after  rupture,  per  cent  of  original  Reclion 89.2 

Position  of  rupture ^ 1".  7  from  neck 

Gharaoterof  broken  surface flue  silky 

Elongation  of  inch  sections 'M8, ".  35*,  ".  17 
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BIFLE-BARREL   STEEL. 

Duplicate  of  No.  4961. 
No.  4997. 


Marks,  18  D. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch 

Gauged  length,  3". 


Applied  loads. 

Elongation 
perineb. 

Snoceasive 
elongation 
per  inch. 

Pemaaent 
aet. 

Sncceaaive 
aet. 

Remarka. 

Total. 

Per  Booare 

Pound*. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
11,500 
11, 750 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 
13,500 
13,750 
14.000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,600 
18,000 
18,500 
19,000 
10.500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,500 
22,800 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
51,000 
52,000 
63.000 
54,000 
55,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
91,200 

Inch. 
0. 
.000100 
.000300 
.000633 
.001000 
.001333 
.001500 
,001600 
.001633 
.001667 
.001667 
.001667 
.012367 
.012767 
.013367 
.014000 
.014767 
.015633 
.017300 
.019167 
.021333 
.023667 
.025700 
.028267 
.031067 
.034000 
.037500 
.041167 
.045500 
.051000 
.057833 
.065338 
.0767 
.0067 
.1233 
.1733 

Ifuh. 

0. 

.000100 
.000200 
.900383 
.000367 
.000333 
!  000167 
.000100 
.000033 
.000034 

0. 

0. 
.010700 
.000400 
.000600 
.000633 
.000767 
.000866 
.001667 
.001867 
.002166 
.002334 
.002033 
.002567 
.002800 
.002933 
.003500 
.003667 
.004333 
.005500 
.006833 
.007500 
.011367 
.0200 
.0266 
.0600 

Inch, 
0. 
0. 

Inch. 
0. 

• 
Initial  load. 

ElaatfcUmii. 
Tensile  atrsngth. 

0. 

0. 

1 

'.'.v.'.y.v.'.v. 

General  summary. 

Tensile  atrengtli  per  aqnare  inch  of  original  section ponnds..    91,200 

Elastic  limit  per  aooare  inch  of  original  aection do...    50,000 

Elongation  per  inon  after  mptare inch..      .2367 

Elongation  per  inch  nnder  atrain  at  elastic  limit do...  .001667 

Redaction  u  diameter  at  point  of  rupture do...       .114 

Redaction  in  area  after  rupture,  per  cent  of  original  aection 30.4 

Position  of  ruptnre l".68ftfom  neck 

Character  of  broken  aurfaoe granular,  60  per  cent;  ailkv,  40  per  cent 

Elongation  of  inch  aectiona ".18,  ".84*.  ".19 


HIFLE-BARREL   STEEL. 
No.  4962. 


187 


Marks,  19. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 


Total. 


Per  square 
inch. 


BloBffaiioii 
perlneli. 


Snooessive 
elongation 
perinoh. 


Permanent 
set. 


Snooessive 

permanent 

set. 


Remarks. 


Poundt. 

250 

1,250 

2,500 

5,000 

7,600 

10,000 

11,250 

12,500 

18,750 

15,000 

15,250 

15,500 

15,750 

16,000 

15,500 

250 

15,500 

15,750 
18,000 
16.250 
16,500 
16,750 
17,000 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24,500 
26,000 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
50,000 
55,000 
60,000 
61,000 
62,000 
68,000 
64,000 
62,000 
1,000 

62,000 

63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
96,000 
100,000 


Inch, 
0. 

.000067 
.000833 
.000607 
.001000 
.001367 
.001533 
.001700 
.001933 
.002067 
.002100 
.002167 
.002200 
.002388 
.004388 

.005667 
.009000 
.010667 
.011133 
.011667 
.012333 
.013000 
.013833 
.015333 
.017000 
.018667 
.020500 


.026333 
.028000 
.031000 


.0;i6667 
.039:t33 
.042667 
.046667 
.0538 


Inch. 
0. 

.000067 
.000266 
.000334 
.000333 
.000367 
.000166 
.000167 


.000184 
.000033 
.000067 
.000083 
.000133 
.002000 

.001384 
.003388 
.001667 
.000466 
.000534 
.000666 
.000667 
.000833 
.001500 
.001667 
.001667 
.001838 
.001833 
.002000 
.002000 
.001667 
.003000 
.002333 
.003334 
.002666 
.003334 
.004000 
.006663 


Inch. 


Inch. 


Initial  load. 


0 
0 


Elastic  limit. 
LoadfeU. 


Betted  1  hour. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds..  100,000 

Slastio limit  per  souare inch  of  original  section do...    63,000 

JElongatJon  per inon after  rupture inch..      .0588 

Elongation  per  Inch  under  strain  at  elastic  limit ^...do...  .002200 

BedaetioB  in  diameter  at  point  of  rupture do . . .       .  024 

Bednocionin  area  after  rupture,  per  cent  of  original  section 8.4 

Position  of  rupture ".15  from  neck 

Character  of  broken  surface lino  granular,  radiating  from  a  silky  center 

Xlongationof  inchsections ".05,  ".05,  ".06* 

Chemical  ctntipoeitUm. 

Percent 

Total  carbon 0.297 

Oraphitic  carbon 0.018 

Combined  oarbon 0.279 

Manganese 0.690 

Silicon 0.040 

Snlpbnr 0.028 

Phoepboma 0.002 

Copper 0.177 
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EIFLE-HARREL   STEEL. 


No.  4963. 
Marks,  20. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  leugth,  3". 


Applied  loads. 


Total. 


Per  square 
inco. 


Elouffation 
per Inch. 


Successive 
eloafcation 
per  inch. 


Permanent 


Sacceesive 

permanent 

set. 


Remarks. 


Pounda. 
250 
1,250 
2,500 
6,000 
7,500 
10,000 
11,250 
12,500 
13,750 
15,000 
15,250 
15.500 
14,750 
15,000 
15,250 
15,500 
15,750 
16,000 
16,500 
17,000 
17,500 
18,000 
18.600 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
21.000 
24,500 
25,000 
25,500 
26,000 
26,140 


Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
45,000 
50,000 
55,000 
60,000 
61,000 
62,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104, 000 
104,560 


Inch. 
0. 

.000067 
.000300 
.000667 
.001000 
.001333 
.001500 
.001667 
.001867 
.002033 
.002067 
.002100 
.007167 
.009333 
.010333 
.011800 
.012367 
.013067 
.014667 


.017667 

. 010333 

.021333 

.02.3000 

.025000 

. 027167 

.029667 

.031867 

.  035000 

.037667 

.041000 

. 044467 

.0500 

.0507 

.  0f^3 

.0700 

.0867 

.1100 

.1400 


Inch, 
0. 

.000067 
.000233 
.000367 
.000333 
.000333 
.000167 
.000167 
.000200 
.000166 
.000034 
.000G33 
.005067 
.002166 
.001000 
.001467 
.000567 
.000700 
.001600 
.001666 
.001334 
.001606 
.002000 
.001667 
.002000 
.002167 
.002500 
.002200 
.003133 
.002667 
.003333 
.003467 
.005533 
.0067 
.0066 
.0067 
.0067 
.0238 
.0300 


Inch. 
0. 
0. 


Inch. 


Initial  load. 


ElaAtic  limit;  load  fell. 


I 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  104, 560 

Elastic  limit  per  square  inch  of  original  seoUon do. . .    62, 000 

Elongation  per  inch  after  rnptnre inch. .      .  1733 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002100 

Reduction  in  diameter  at  point  of  rupture do. . .       .  094 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80.6 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface Silky  center ;  granular  at  the  circumference 

Elongation  of  inch  sectione ".11,  ".15,  ".26* 


RIFLE-BARREL   STEEL. 
No.  4968. 
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Marks,  21. 

Diameter,  ".504. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloiintion 
perlncb. 

Sucic*ftftive 
aLoiigatrltin 
periDisli. 

PcrmAnent 
set. 

peminnctit 
.... 

lieriuirkM. 

Totol, 

Per  sqtimrv 
Inch. 

Ptiundt. 
250 
1.250 
2.500 
5,0iJ0 
'      7.500 
lO.ODO 
1L250 
12,  SiW 
U,750 
15,000 
]«,250 
17.500 
IB, 750 

ao.ooo 

21.2541 
22,600 
23,750 
25.0(N> 
20,250 
27.500 
2«,  750 
29.250 
20,500 
2»,T50 
30,000 
30,2.50 
30,500 
80,750 
31,  000 
31,250 
35,  OOO 
3«t,820    , 

Found*. 

1,000 

6,000 

IOhOOO 

20,  000 

ao.iioi) 
40,  mio 

45,000 
50,000 
&5,  000 

eki,ouo 

65,tkOO 
70,  tKlO 
75,  {WW 

80,  mjo 

85,  OtJO 

110,  {m 

B-j,  mio 
100,000 
105,000 
110,000 
115.  [>O0 
117. WM) 

iiaooo 

119,000 
120,000 
121,000 
122,000 
123,  000 
124,000 
125,000 
140,000 
147,  2ao 

/tieA. 
0. 

.000100 
,  D00:03 
. 000007 
.0011)00 

.ooi:5tf7 

.  00i:>33 
.001007 
.  001833 
.002000 
.  (102233 
.OOSiJ:! 
.002.^33 
. 002700 
.0021100 
.  O0:iO33 
,003233 

,oo:hoo 

.WKI567 
,003600 
.0tl3OT7 
.004033 
.  004133 
.OOI'JOO 
.004233 

,004500 
.01I4«00 
,  O01H33 
, 00 JODO 
.0300 

0. 

.000100 
.1100233 
.000334 
.000^33 
.0U03O7 
.1.00100 
.000134 

Ineh. 

0. 
0. 

luitiia  iMd. 

EJaatlolimii 
Tenflllf)  Rtrength. 

::::::::::::'::::::::: 

0. 

0. 

.(JOulOO 
.000107 

..         . .       , 

.iXWit3 
,0001110 
.000200 
. 000167 

,oiiO';oo 

.  000133 
.000200 
,000107 
.00OU17 
.000233 
.000107 
.000000 
.000100 
.000007 
.000033 
.OOOIEJO 
,000107 
.000100 
.000233 
.000107 
.02fia 

0. 

a. 

^^^_:_ 

.000200 

.000200 

":!::;;;:]:i:::. ::;:;::: 

.000607 

.OOMOT 

General  summary. 

TeiMile  strength  per  square  inch  of  original  seotiou poundn..  147,280 

Elastic  limit  ^r  sanare  inch  of  original  section do...  120,000 

Elongation  per  incn  after  rupture inch . .      .  0967 

Elongation  per  inch  under  strain  at  elastic  limit do...  .004233 

Bcductiou  in  diameter  at  point  of  rupture do. . .        .114 

Bednction  iu  area  after  rupture,  per  cent  of  original  section 38. 4 

Position  ef  rupture ".45  from  neck 

Character  of  broken  surface fine  silky ;  cup  shaped 

Elongation  of  inch  sections ".21*,  ".04,  ".04 

Chemical  composition. 

Per  cent. 

Totftloarbon 0.483 

Graphitic  carbon 0.022 

Conibined  carbon 0. 461 

Manganese 1.044 

Silioon 0.125 

Salphor 0.080 

Phosphoms 0.073 

Copper 0.046 
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BIFLE-BARREL    STEEL. 


No.  4969. 
Marks,  21. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3''. 


Applied  loads. 

Elongation 
per  mob. 

Snooessive 
eloneatidk 
perlnoh. 

Permanent 
set. 

SucoessiTe 

Remarks. 

Total. 

Per  square 
iucli. 

permanent 
aet. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20.000 
22,500 
25,000 
26,250 
27,500 
27,750 
28,000 
28,250 
28,500 
28,750 
29,000 
29,250 
29,500 
29,750 
30,000 
30,250 
80,600 
30,750 
31,000 
31,250 
36,510 

Pounds. 

1,000 

5,000 

10,000 

20.000 

30,000 

40,000 

60,000 

60,000 

70,000 

80,000 

90,000 

100,000 

105,000 

110,000 

111,000 

112,000 

113,000 

114,000 

115,000 

116,000 

117,000 

118,000 

119,000 

120,000 

121,000 

122,000 

123,000 

124,000 

125.000 

146,040 

Ineh. 
0. 

.000100 
.000300 
.000667 
.001000 
.001367 
.001667 
.002038 
.002367 
.002700 
.008088 
.003400 
.003600 
.003733 
.003800 
.003867 
.003900 
.003967 
.004000 
.004033 
.004067 
.004200 
.004300 
.004400 
.004767 
.005000 
.005300 
.005633 
.006433 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000607 
.000800 
.000366 
.000334 
.000838 
.000833 
.000367 
.000200 
.000138 
.000067 
.000067 
.000033 
.900067 
.000033 
.000038 
.000084 
.000133 
.000100 
.000100 
.000367 
.000283 
.000300 
.000383 
.000800 

InOi. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastio  limit. 

0. 

0. 

0. 

0. 

0. 

1 

.000333 

.000338 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  146,040 

Elastic  limit  per  so  nare  inch  of  originalsection do...  117,000 

Elongation  per  inch  after  rupture inch.,      .0967 

Elongation  per  inch  under  strain  at  elastio  limit do...  .004067 

Beduction  in  diameter  at  point  of  rupture do . . .       .114 

Beduotion  in  area  after  nipturo,  per  cent  of  original  section 36.4 

Position  of  rupture ".40firomneck 

Character  of  broken  surface line  silky;  cup  shaped 

Elongation  of  inch  sections "704,  ".05,  ".10* 


RIFLE-BAKBEL   BTEEL. 
No.  4974. 
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Marks,  P  B. 

Diameter,  ".564. 

Sectional  area,  .25  Bqaare  iDch. 

Gauged  length,  3". 


Applied  loads. 

%'r 

SnooMaive 

elongation 

per  inch. 

Permanent 

•et. 

Sacceaaire 

permanent 

aet. 

Rcmarka. 

TotAl. 

FerBquare 
Inch. 

Founds, 
250 
1.250 
8,500 
5,000 
7,500 
10,000 
11,250 
12,500 
12,760 
13.000 
13.260 
13,500 
13.750 
14,000 
14,250 
14,500 
14.750 
15,000 
15.500 
16.000 
16,500 
17,000 
17,500 
18,000 
18,600 
19,000 
10,500 
20,000 
20.500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
25,500 
26,000 
80,500 
27,000 
27.100 

Founds. 
1,000 
5.000 
10.000 
20,000 
30,000 
40.000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
69,000 
60,000 
6;£,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
106,400 

Inch, 
0. 

.000067 
.000300 
.000667 
.001000 
.001867 
.001667 
.002033 
.002467 
.003667 
.004700 
.005383 
.005967 
.006400 
.007000 
.007467 
.008038 
.008638 
.009767 
.011000 
.012167 
.013600 
.014700 
.016067 
.017400 
.0190«7 
.020700 
.022467 
.026667 
.020667 
.0300 
.0333 
.0333 
.0367 
.0400 
.0433 
.0467 
.0533 
.0600 
.0067 
.0800 
.1200 

Inch. 

0. 

.000067 
.000288 
.000867 
.000388 
000867 
.000800 
.000066 
.000434 
.001200 
.001038 
.000688 
.000684 
.000433 
.000600 
.000467 
.000666 
.000600 
.001184 
.001288 
.001167 
.001488 
.001100 
.001867 
.001333 
.001667 
.001633 
.001767 
.004200 

0. 

.008888 
.0038 

0. 
.0034 
.0038 
.0038 
.0084 
.0066 
.0067 
.0067 
.0133 
.0400 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatic  limit. 

0. 

.000300 

.000300 

1          

1 

::;;::::::::i  -'---■■--- 

1 

General  summary, 

Tenafle  strength  per  aqoare  inch  of  original  aection pounds..  108,400 

Elaatie  limit  per  sqnare  inch  of  original  section do...    60,000 

BUmgation  per  inon  after  mptare inch..      .1567 

Elongation  per  inch  under  atrain  at  elasticlimit do...  .002068 

Seduction  in  diameter  at  point  of  mptare do...       .074 

Badueti0B  in  area  after  rupture,  per  oentof  original  section 84.6 

Position  of  rupture l"ftwnneok 

Charaoter  of  broken  surftice granular,  with  dull  center 

XloBgation  of  inch  sections 'Ml. ".  15, ".  81* 
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EIFLE-BARREL    STEEL. 


No.  4982. 
Marks,  12  A. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elonsatioxi 
permch. 

Sncoessive 
elongation 
per  Inch. 

Permanent 
set. 

SncoessiTe 

Bemarlu. 

Total. 

Per  square 
iiicli. 

permanent 
set. 

Poundt. 

250 

1,250 

2,500 

6,000 

7.500 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13, 750 

14,000 

14,250 

14,  500 
14,750 
15.000 
15.250 
15,500 

15,  750 
16.000 

16,  500 
17,000 

17,  .500 
18,000 
18,500 
19, 000 
19,500 
20,000 
20,500 
21,000 
21, 500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26.000 
27,000 
28.000 
28,800 

Poundi. 
1,000 
5,000 
10.000 
20, 000 
30,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
81,000 
62.  000 
63,000 
64,000 
66,000 
08,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82, 000 
84,000 
86,000 
88,000 
90,000 
92,000 
94, 000 
96,000 
98,000 
100,000 
104,000 
108,000 
112,000 
115,200 

Inch. 
0. 

.000067 
.000267 
.000600 
.000933 
.001300 
.001433 
.001697 
.001667 
.001700 
.001733 
.001733 
.001800 
.001833 
.001900 
.  001933 
.002000 
.  002000 
.002033 
.006433 
. 007100 
..007667 
.008933 
.010300 
.011667 
. 013000 
. 014500 
.015733 
.017267 
. 018667 
.020333 
.022000 
.023667 
.025667 
.027667 
.029667 
. 032167 
.  034500 
.037600 
. 040333 
.0467 
.0600 
.0733 
.1500 

Inch. 
0. 
.000067 
.000200 
.000333 
.000333 
.000367 
.000133 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 
Elasticlimlt. 

Tensile  strength. 

0. 
0. 

.000234 

0. 
.000033 
.000033 

0. 

0. 

' 

1 

..  : 1  : ::: 

.000067 
.000033 
.000067 
.000083 
.000067 
0. 

.000033 
.004400 
.000667 
.000567 
.001206 
.001367 
.001367 
.001833 
.001500 
.001233 
.001534 
.001400 
.001666 
.001667 
.001667 
.002000 
.002000 
.002000 
.002500 
.002333 
.003100 
.002733 
.006367 
.0138 
.0133 
.0767 

t 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  115,200 

Elastic  limit  per  square  inch  of  original  section do...    61,000 

Elongation  per  inch  after  rupture inch . .      .  1933 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002033 

Beduotion  in  diameter  at  point  of  rupture do. . .       .124 

Itednction  in  area  after  rupture,  per  cent  of  original  section 39.2 

Position  of  rupture 1".  72  from  neck 

Character  of  broken  surface silky;  slightly  granular 

Elongation  of  inch  sections ".12,  ".32*,  ".U 

Chemical  oompoeition. 

Per  cent. 

Total  carbon 0.633 

Graphitic  carbon 0.022 

Coaibined  carbon ; 0.601 

Smoon 0.291 

Sulphur 0.042 

Phos^homa...,..., 0.0^1 


BIFLE-BABREL   STEEL. 
No,  4983. 
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Steel  fbom  Sweden. 
Marks,  22. 
Diameter,  ^'.564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  Z". 


AppU«d  loadfl. 


Total. 


Per  square 


t'ersqn 
•  inoD 


Elongation 
per  inch. 


SuocesBlve 
elongation 
perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Bemarka. 


FoundM. 
260 
1,250 
2«500 
5,000 
7,500 
10.000 
12,500 
13,750 
15,000 
15,250 
15,500 
15,750 
16,000 
10,250 
16,500 
16,750 
17.000 
17.250 
17.500 
17,760 
18,000 
18.250 
18,500 
18,750 
19,000 
10,250 
19,500 
19,750 
20,000 

20,250 
20,500 
20,750 
21,000 
21,250 
21,500 
21,750 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
28,300 


Fonnd9. 
1,000 
6,000 
10,000 
20.000 
30,000 
40,000 
50,000 
55,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65.000 
66;  000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
70,000 
80,000 

81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
90,000 
02,000 
94,000 
96,000 
96,000 
100,000 
102,000 
113.200 


Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001300 
.001667 
.001833 
.002067 
.002067 
.002133 


.002367 
.002400 
.002500 


.002633 
.002667 
.002733 
.002800 
.002933 


.003033 
.003167 
.003300 
.003367 

.003467 
.003638 
.003733 
.003967 
.004067 
.004367 
.004667 
.004933 
.006733 
.006733 
.008100 
.009800 
.011733 
.014000 
.016500 


Inch. 


.000100 
.000200 


Inch. 
0. 
0. 


I7^. 


IniUalload. 


.000334 

.000333 

.000367 

.000166 

.000234 

L 

.000066 

.000100 

.000067 

.000033 

I. 

.000034 

.000033 

.000100 

.000100 

.000033 

.000034 

.000066 

.000067 

.000133 

.000067 

.000033 

.000134 

.000133 

.000067 

.000100 
.000166 
.000100 
.000234 
.000100 
.000300 
.000300 
.000266 
.000800 
.0054:)3 
.001367 
.001700 
.001933 
.002267 
.002500 


Elastic  limit  not  well 
defined. 


Tensile  strength. 


GeMTol  summary. 

TenaOe  atrengih  per  square  inch  of  original  section pounds..  113,200 

Blastlc  limit  per  square  inch  of  original  section do...    80,000 

Bongation  per  incn  after  rupture inch..      .1400 

Elongation jper  inch  under  strain  at  elastic  limit do...  .003867 

Beduction  m  diameter  at  point  of  rupture do...       .134 

Seduction  in  area  after  rupture,  per  cent  of  originfd  section 41.0 

Poaition  of  rupture 1".  20  fh>m  neck 

Character  of  broken  snrlSMe fine  silky 

BlMigation  of  inoh  sections ".  07,  ".16*, ".  20* 

H,  Ex.  »2 ^13 
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EIFLE-BARREL   STEEL. 
STo.  4987. 


Steel  Annealed  before  DRiLLiNa* 


Marks,  12  S. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


I" 


Applied  loads. 


TotaL 


Per  square 
inch. 


Elongation 
per  inch. 


SnccessiTe 
eloitf^atjon 
per  inch. 


Permanent 
set. 


Snccessive 

pennanent 

set. 


Remarks. 


Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
12. 500 
12, 750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14.500 
11, 750 
15,000 
15,250 
15.500 
15, 750 
16,000 
16,250 
16,500 
16,750 
17,000 
17.250 
17,500 
18,000 
18,500 
10,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22, 000 
22.500 
23,000 
23,600 
24,000 
24,500 
25, 000 
25,350 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30, 000 
35,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
69,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82. 000 
84,000 
80,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
100,000 
101,400 


Inch. 
0. 

.000100 
.000300 
.000633 
. 000067 
.001067 
.001300 
.001667 
.001667 
.001667 
.  001700 
.001700 
. 001733 
.001767 
.  011667 
.  012433 
.  013167 
. 013733 
.  014667 
.  015333 
.  016007 
.016933 
.017700 
.  018667 
.  0195<)0 
.020467 
.02i:«3 
.  02233:^ 
.024267 
.020367 
.028500 
.  031000 
.  033333 
.036667 
.039667 
.043333 
.0467 
.0533 
.0600 
.0687 
.0733 
.0900 
.1067 


Inch. 

0. 

.000100 
.000200 
.000333 
.000334 
. 000100 
.000233 
.000367 

0. 

0. 
.000033 

0. 

.000033 
.000034 
.009900 
.000766 
. 000734 
.000566 
.000934 
.000066 
.  000734 
. 000866 
.000767 
.000067 
.000833 
.000967 
.000806 
.001000 
.001034 
.  002100 
.002133 
.  002500 
.002333 
.003334 
.003000 


. 003367 

.0006 

.0067 

.0067 

.0066 

.0167 

.0167 


Inch. 


Inch. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  101,400 

Elasticlimit  per  eouare inch  of  original  section do...    56,000 

Elongation  per  inch  alter  rupture inch..      .1967 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Reduction  in  diameter  at  point  of  rupture do...       .104 

Reduction  in  area  after  rupture,  per  cent  of  original  suction 33. 5 

Position  of  rupture 1".  2:j  from  neck 

Character  of  broken  surface fine  granular ;  d  uU  8i>ot  at  cinnmftMcnce 

ElongaUon  of  inch  sections ".24*,  ".23,  ".13 


BIFLE-BAKREL   STEEL. 
No.  5152. 
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Marks,  11  £. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  Z". 


Applied  loads. 

EloDffation 
per  inch. 

SiicoesAive 
eloneatiou 
perlnoh. 

Permanent 
set. 

Saocessive 

permanent 

set. 

Remarks. 

Total. 

FerBqoare 
inch. 

Potttidt. 
250 
1,250 
2,500 
6,000 
7,500 
10,000 
11,250 
12,500 
13,760 
15.;K)0 
lO.'OOO 
18,250 
18,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24,500 
25,000 
25,500 
28.000 
26,500 
26,810 

Pwmds. 
1,000 
5,000 
10,000 
20,000 
80.000 
40,000 
45,000 
50,000 
55,000 
60,000 
64,000 
65,000 
66.000 
■      67,000 
68,000 
60,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
98,000 
98,000 
100,000 
102,000 
104.000 
106,000 
107,240 

Inck. 
0. 

.000100 
.000300 
.000667 
.001000 
.001333 
.001500 
.001667 
.001838 
.002000 
.002167 
.010000 
.010667 
.011867 
.012333 
.013000 
.013M33 
.015667 
.017000 
.018667 
.020333 
.022338 
.024667 
.020333 
.028333 
.031000 
.034000 
.036333 
.040333 
.044000 
.048000 
.063333 
.0600 
.0667 
.0800 
.1200 

Inch, 
0. 

.000100 
.000200 
.000367 
.000333 

.000167 

.000167 

.000166 

.000167 

.000167 

.007833 

.000867 

.001000 

.000686 

.000667 

.000833 

.001834 

. 001333 

.001667 

.001666 

.002000 

.002334 

.001666 

.002000 

.002667 

.003000 

.002333 

.004000 

.003687 

.004000 

.005333 

.006667 

.0067 

.0133 

.0400 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 
Blasticlimit. 

0. 

6. 

0. 

^ 

TonMilo  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  107,240 

Elastic  limit  per  sanare  inch  of  original  section do...    64,000 

Elongation  per  inch  after  rupture inch . .    .  21000 

Elongation  per  inch  under  strain  at  elastic  limit do ....  0021 87 

Reduction  in  diameter  at  point  of  rupture do. . .        .154 

Reduction  in  area  after  rupture,  per  cent  of  original  riectiou 47. 2 

Position  of  rupture 1".  7  from  neck 

Gharaeter  of  broken  surface silky 

Elongation  of  inch  sections ".13,  ".37*,  ".13 

Chemical  compotition. 

Per  cent. 

Total  carbon 0.418 

Graphitic  carbon 0.015 

Combined  carbon 0. 401 

Manganese 1.350 

Silicon 0.080 

Sulphur 0.100 

Phosphorus '. 0.024 

Copper ^ , ,..  0.000 
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BIFLE-BARREL   STEEL. 


No.  5153. 

Marks,  12  E. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 


Total. 


Per  sqaare 
inco. 


Elongation 
per Inch. 


SacceasiTe 
elongation 
per  Inch. 


Permanent 
set. 


Suocenaive 

permanent 

Bet. 


Remarks. 


Pounds. 
250 
1,260 
2,500 
5,000 
7,500 
10,000 
11,250 
12.600 
13,750 
15,000 
15,250 
16,500 
15,760 
16,000 
16,260 
16,500 
16,750 
17,000 
17,250 
17.500 
18,000 
18,500 
19,000 
19, 500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,320 


Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
45.000 
50,000 
65,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
72,  COO 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
9S,000 
100,000 
102,000 
104.000 
106,000 
108, 000 
109,280 


Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001338 
.001500 
.001667 
.001833 
.002000 
.002033 
.002067 
.002100 
.002167 
.002233 
.010333 
.010667 
.011167 
. 011933 
.0128:)3 
.014167 
.015667 
. 017333 
.019000 
.020667 


.024333 


.028333 
.031000 
.  033667 


.039667 

.043000 

.047000 

.0533 

.0633 

.0700 

.0867 

.1167 


Inch, 


.000100 
.000200 


.000334 

.000366 

.000167 

.000167 

.000166 

.000167 

.000033 

.000034 

.000033 

.000067 

.000066 

.008100 

.000334 

.000500 

.000766 

.000900 

.001334 

.001500 

.001666 

.001667 

.  001667 

.001666 

.002000 

.002000 

.002000 

.002667 

.002667 

.002666 

.003334 

.003333 

.004000 

.0063 

.0100 

.0067 

.0167 

.0300 


Inch. 
0. 
0. 


Inch. 


Initial  load. 


ElasUo  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  109,280 

Elastic  limit  per  square  inch  of  original  section do...    65,000 

Elongation  per  inch  after  rupture inch..      .1800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002238 

Reduction  in  diameter  at  point  of  rupture do...       .124 

Retliiction  in  area  after  rupture,  per  cent  of  original  section 39.2 

Position  of  rupture - 1"  from  neck 

Character  of  broken  surface ftilky 

Elongation  of  inch  sections ".20*,  ".17,  ".11 


RIFLE-BARREL   STEEL. 
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No.  5156. 

Marks,  A.  I.-X. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Eloneation 
per Inch. 

Saccoasive 
elongation 
I)orincb. 

Permanent 
set 

SacceBBive 

permanent 

set. 

Remarks. 

Total. 

Per  aqnare 
inc^. 

Powndi. 
250 
1,250 
2,500 
6,000 
7,500 
10,000 
U,250 
13,500 
13.750 
15,000 
16,250 
17.500 
17.750 
18,000 
18,260 
18,500 
18,750 
19,000 
19,500 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 
28,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26.000 
26,500 
26,540 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
106,160 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001333 
.001467 
.001700 
.001867 
.002033 
.002233 
.002400 
.015000 
.016167 
.016733 
.018000 
.018833 
.019933 
.021667 
.024000 
.026333 
.029338 
.031667 
.034333 
.037667 
.0400 
.0433 
.0467 
.0533 
.0633 
.0733 
.0900 
.1300 
.1600 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000333 
.000134 
.000233 
.000167 
.000166 
.000200 
.000167 
.012600 
.001167 
.000506 
.001267 
.000833 
.001100 
.001734 
.002333 

.003000 

.002334 

.002666 

.003334 

.002333 

.0033 

.0034 

.0066 

.0100 

.0100 

.0167 

.0400 

.0300 

Inch. 
0. 
0. 

Inch. 
0. 

IniUallood. 
Elaatio  limit 

Tensile  strength. 

0. 

.000033 

.000033 

.000033 

0. 

.000033 

0. 

:::::;:r ::;:;::;: 

■ 

General  eummary. 

Tensile  strength  per  sqnare  inch  of  original  neotion pounds..    106,160 

Elastic  limit  per  sonareinoh  of  original  sAction do...      70.000 

Elongation  per  inch  after  rupture ' inch. .        .2133 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  002400 

Beduotion  in  diameter  at  poin t  of  rupture do . . .         .  144 

Seduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture at  middle  of  stem 

Ch«racterof  brolien  surface fine  silky 

Elongation  of  inch  sections ".  14, ".  36,  ".  14 
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BIFLE-BARREL   STEEL. 


No.  6157. 

Marks,  A.  I.  35. 

Diameter,  ".5G4. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

EloncatioD 
per  inch. 

SaccessiTO 
eloncation 
por inch. 

Permanent 
set. 

Saccesaive 

permanent 

aet. 

Remarks.' 

Total. 

Per  fMi  uare 
inch. 

Pounds. 
250 
1.250 
2.500 
5,000 
7,500 
10,000 
11,  250 
12,500 
13.750 
15,000 
15.250 
15,5tt0 
15.750 
16,000 
16,250 
36,500 
16,750 
17,000 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21.000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,090 

Pounds. 
1,000 
5,000 
10, 0(tO 
20,000 
30,000 
40.000 
45.000 
50.000 
55,000 
60,000 
61,000 
62,00U 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
96,360 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001367 
.001567 
.001733 
.001933 
.002100 
.002167 
.013400 
.014667 
.015667 
.016400 
.017;{33 
.  0183:i3 
.019667 
.022000 
.024067 
.026667 
.029000 
.  032000 
.  035333 
.039000 
.043000 
.0467 
.0567 
.0633 
.0700 
.0833 
.1133 
.1400 

Inch. 
0. 

.000100 
.000200 
.000;J67 
.000333 
.000367 
.  000200 
.000166 
.000200 
.000167 
.000067 
.011233 
.001267 
.001000 
.000733 
.000933 
.001000 

.ooi3:u 

.00:>,'i33 
.002067 
.002600 

.  003000 

.  003333 

.003667 

.004000 

.  0037 

.0100 

.0066 

.0067 

.0133 

.0300 

.0267 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

1. 

0. 



0. 

0. 

Elastic  limit. 

Tensile  strength. 



1 

! 

1 

Oeneral  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    96.360 

Elastic  limit  per  square  incJi  of  original  sectitm do. . .    61, 000 

Elongation  \m*t  inch  after  rupture inch . .      .  2467 

Elongation  per  inch  under  strain  at  elastic  limit ., do...  .002167 

Keduttion  in  diaroet^^r  at  point  of  rupture do. . .        .  204 

Red  uction  in  area  after  rupture,  per  cent  of  original  section 59. 3 

Position  of  rupture at  middle  of  stem 

Charact4>rof  broken  surface line  silky 

Elongation  of  inch  sections ".15,  ".45*,  ".14 


BIFLE-BARREL    STEEL. 
No.  5171. 

STiCKEL  Steel. 
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Marks,  24—1. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneatlon 
p«rmcb. 

Siiccossivc 
elongation 
per  inofa. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Incn. 

Pounds. 
V&O 
1,250 
2,500 
5,000 
7.500 
8,750 
10,000 
11,250 
12,500 
13,750 
15,000 
16,250 
17,500 
18,750 
20.000 
21,250 
22,600 
23,750 
25,  (KM) 
26.250 

25,500 

25,750 
26,000 
26,250 
26,600 
26,750 
27,000 
27,500 
28,000 
28,500 
29,000 
29,500 

Pounds. 
1,000 
5,  two 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
60.000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
00,000 
95,000 
100, 000 
105,000 

102,000 

103,000 
104,000 
105,000 
106,000 
107,000 
108,000 
110, 000 
112,000 
114,000 
116,000 
118,000 

Inch. 
0. 
.000100 
.000300 
.000633 
.000967 
.001167 
.001333 
.001500 
.001667 
.001833 
.002000 
.002200 
. 002333 
. 002533 
.  002700 
.002900 
.  003007 
.003:>67 
. 003433 
.00:<633 
C   .007:tt3 
I   .011333 
.013833 
. 022000 
.025333 
.026667 
.029667 
.031667 
.038000 
. 044333 
.0567 
.0667 
.1067 

Inch. 
0. 

.000100 
.  000200 
.  0(»0333 
.000334 
.000200 
.000166 
.000167 
, 000167 
.000166 
.000167 
. 000200 
.000133 
.000200 
.000107 
. 000200 
.  000167 
.  000200 
.000166 
.000200 
.003700 
.004000 
. 002500 
.008107 
.  003333 
.  001334 
.003000 
.002000 
.  006333 
.006333 
.  012367 
.0100 
.0400 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit;  load  feU. 
Tensile  strength. 

0. 

............ 

0. 

0. 

0. 

1 

General  amnmary. 

Tensile  strength  per  square  inch  of  ori  cinal  sect  Ion pounds . .  1 1 8, 000 

Elastic  limit  per  square  inch  of  original  section do . . .  105. 000 

Elongation  per  inch  after  rupture inch . .      .  2033 

Elongation  per  inch  under  strain  at  elastic  limit do...  .003633 

Reduction  in  diameter  at  point  of  rupture do . . .        .  224 

Reduction  in  area  after  rupture,  per  cent  of  original  section 03. 7 

Position  of  rupture 1".  3  from  neck 

Character  of  broken  surface -• fine  sillcj',  with  deep  radial  serrations 

Elongation  of  inch  sections ".30*,  ".22»,  ".09 

Chemical  composition. 

Per  cent. 

Total  carbon 0.338 

Graphitic  carbon 0.015 

Combined  carbon 0. 323 

Manganese 0.422 

Silicon.. ..V 0.103 

Sulphur 0.040 

Phosphorus 0.028 

Copper 0.000 
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BIFLE-BARREL   STEEU 
'^O.  5172. 

KiOKBL  Steel. 


Marks,  24^2. 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


AppUed  loBda. 

Elonntlon 
per  Inoh. 

SaooesslTe 
elongation 
perinch. 

Permanent 
set. 

SacoeuiTe 

permanent 

■et. 

Eemarka. 

Total. 

Fersqxuffe 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

12,500 

15,000 

16,250 

17,500 

18,750 

20,000 

21,250 

22,500 

23,750 

25,000 

26,250 

25,000 

25,250 
25,500 
25,750 
26,000 
26,250 
26,500 
26,750 
27,000 
27,500 
28,000 
28,500 
28,920 

Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60.000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

100,000 

101,000 
102,000 
103,000 
104,000 
105,000 
106,000 
107,000 
108,000 
110,000 
112,000 
114,000 
115,680 

Inch. 
0. 

.000067 
.000300 

.000967 
.001333 
.001667 
.002000 
.002200 
.002367 
.002567 
.002733 
.002900 
.003067 
.003267 
.003433 
.003633 
C   .000167 
\   .012733 
.022000 
.023333 
.025333 
.026838 
.029333 
.032500 
.035000 
.038338 
.045667 
.054333 
.0667 
.1000 

Inch. 
0. 

.000067 
.000233 
.000333 
.000334 
.000366 
.000334 
.000333 
.000200 
.000167 
.000200 
.000166 
.000167 
.000167 
.0002UO 
.000106 
.000200 
.002534 
.006566 
.000267 
.001333 
.002000 
.001500 
.002500 
.003187 
.002500 
.003333 
.007334 
.008666 
.012367 
.0333 

Inch. 
0. 
0. 

InOi. 
0. 

Initial  load. 

£la8ticlimit;loadfeU. 
Tensile  atrength. 

0. 

0. 

6. 

1 

General  summary. 

TenBlle atrength  per  aqnare  inch  of  original  section ponnda..  115,680 

Blaatic  limit  per  square  inch  of  original  section do...  105,000 

Elongation  per  inch  after  ruptnre inch . .      .  2000 

Elongation  per  inoh  under  strain  at  olaatic  limit do...  .003633 

Rednction  in  diameter  at  point  of  ruptare do...        .214 

Reduction  in  area  after  rupture,  per  cent  of  origlni^  section 6L5 

Position  of  rupture 1".2  from  neck 

Character  of  broken  surface fine  silky,  with  deep  radial  serrationa 

Elongation  of  inch  aeotiona ".  09, ".  26*, ".  2:J* 


EIPLE-BABREL   STEEL, 
No.  5173. 

Wood  Ankealed, 
Marks,  S.  12-1. 
Diameter,  ''.505. 
Sectional  area,  20  square  inch. 
Ganged  length,  1". 
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AppUed  loads. 

per  inch. 

Sacceaaive 
elongation 
perlnch. 

Permanent 
set 

Snccessive 
set 

Remarks. 

Total. 

PerMuare 
inon. 

PoundM. 
200 
6,000 
S,000 
10,000 
12,000 
14,000 
16,000 
1»,000 
20,000 
20,800 
21,000 
21,200 
21,400 
21,600 
21.800 
22.000 
22,400 
22,800 
24,000 
25,000 
26,000 
27,000 
27,160 

Pmmd*. 

1,000 

30,000 

40,000 

60,000 

60,000 

70,000 

80,000 

90.000 

100,000 

104,000 

105,000 

106,000 

107,000 

108,000 

109,000 

110,000 

112,000 

114,000 

120,000 

125,000 

130,000 

135,000' 

135,750 

Inch, 

0. 

.0000 
.0012 
.0016 
.0019 
.0023 
.0027 
.0030 
.0034 
.0039 
.0045 
.0048 
.0051 
.0000 
.0070 
.0006 
.0106 
.0130 
.02 
.03 
.04 
.07 
.09 

Inch. 

0. 

.0009 
.0003 
.0004 
.0003 
.0004 
.0004 
.0003 
.0004 
.0005 
.0006 
.0003 
.0003 
.0009 
.0010 
.0026 
.0010 
.0024 
.007 
.01 
.01 
.03 
.02 

Inch, 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

0. 
0. 
0. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  135,750 

Elastic  limit  per  square  inch  of  oriiB^inal  section do...  104,000 

Elongation  per  inch  after  rapture inch . .         .23 

£loDj{ati«m  per  inch  under  strain  at  elastic  limit do...      .0030 

Seduction  in  diameter  at  point  of  rupture do...       .125 

BeductSon  in  area  after  rupture,  percent  of  original  section 43.3 

Character  of  broken  surface tinesilk^-,  with  fine  radial  serrations 

Chemical  comjwsiHon, 

Per  cent. 

Total  carbon 0.418 

Graphitic  carbon O.OIS 

Combined  carbon 0.400 

Manganese 0.748 

Silicon 0.296 

SolphoB 0.060 

Phosphorus 0.018 

Copper 0.000 
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BIFLE-BABREL   STEEIi. 

No.  5174. 

Wood  Ai^nealeb. 


Marks,  S  12-4. 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 

Oauged  length,  V. 


Applied  loads. 

Elongation 
perlnoh. 

Sncoessive 
elongation 
perinch. 

Permanent 
Bet 

Sacceseive 

permanent 

set. 

Remarks.          t 

Total. 

Per  square 
inch. 

PowidM, 
200 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
21,000 
21,200 
21,400 
21,600 
21,800 
22,000 
22,200 
22,400 
22,800 
23,200 
23,600 
24,000 
25,000 
26,000 
27,000 
27,170 

Pttund*. 
1.000 
10,000 
20,000 
30,000 
40,000 
50.000 
60,000 
70,000 
80,000 
90.000 
100,000 
106,000 
106.000 
107,000 
108,000 
109,000 
110,000 
111,000 
112,000 
114,000 
116,000 
118.000 
120,000 
126,000 
130.000 
185,000 
135,850 

Intk, 

0. 

.0008 
.0007 
.0010 
.0014 
.0017 
.0020 
.0024 
.0027 
.0030 
.0084 
.0037 
.0038 
.0030 
.0054 
.0072 
.0078 
.0092 
.0112 
.0154 
.0185 
.0220 
.0268 
.03 
.05 
.07 
.11 

0. 

.0003 
.0004 
.00U3 
.0004 
.0003 
.0003 
.0004 
.0003 
.0003 
.0004 
.0003 
.0001 
.0001 
.0015 
.0018 
.0000 
.0014 
.0020 
.0042 
.0031 
.  01135 
.0048 
.0032 
.02 
.02 
.04 

Jneh. 
0. 

JncA. 
0. 

Initial  load. 
EUstio  limit 
Tensile  strongtii. 

0. 

0. 
0. 

General  aummary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..  135.850 

Elattic  limit  per  scinare  inch  of  originu  section do...  107,000 

Elongation  per  incn  after  rupture inch . .  .28 

Elongation  per  inch  under  strai n  at  elastic  limit do . . .  .  0O39 

Beductionin  diameter  at  point  of  rapture do...  .135 

Keduction  in  area  after  rupture,  per  cent  of  original  Hection 46. 2 

Character  of  broken  surface fine  silky,  witli  line  radial  serrations 


BIFLE-BARREL   STEEL. 
lsro.5192. 
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Marks,  25  IS'o.  !• 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  3'^ 


BloDflttion 

Saooessive 
elongation 
perlnch. 

Permanent 

set. 

SacoeRslTe 

permanent 

set. 

Bemarks. 

Total. 

Per  square 

per  inoh. 

Poundt. 

250 

1.250 

2,500 

6,000 

7,500 

10.000 

U,2S0 

12,500 

18,750 

16,000 

16,500 

16,000 

16,250 
16,500 
16,750 
17,000 
17,250 
17.500 
18,000 
18,500 
19,000 
19,600 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
27.710 

Pounds. 
1,000 
6,000 
10,000 
20.000 
30,000 
40,000 
45.000 
50.000 
55,000 
60.000 
62,000 

64.000 

65,000 
66,000 
67,000 
68,000 
60,000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
84,000 
88.000 
92.000 
96,000 
100.000 
104,000 
106,000 
110.840 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001367 
.001533 
.001733 
.001900 
.002100 
.002167 
C  .002267 
.010333 
.010667 
.0f0933 
.011333 
.0120U0 
.012767 
.013700 
.015833 
.017000 
.018700 
.020400 
.022400 
.026667 
.031333 
.037000 
.0430 
.0530 
.0630 
.0900 
.1833 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000367 
.000106 
.000200 
.000167 
.000100 
.000067 
.000100 
.008066 
.000334 
.000266 
.000400 
.000667 
.000767 
.000933 
.001633 
.001667 
.0017UO 
.001700 
.002000 
.004267 
.004666 
.005667 
.0060 
,0100 
.0100 
.0270 
.0483 

Inch. 

0. 
0. 

Inch, 
0. 

Initialload. 
Elastio  UmiL 

Tensile  strengtli. 

0. 
0. 

0. 

.000033 
.000033 

'*'.  060033" 
0. 

General  summary, 

TsntOe  strength  per  square  inch  of  original  section ponnds..  110,840 

Xaaatio  limit  per  sqnsre  inoh  of  original  section do...    64,000 

Elongation  per  inon  after  rapture inch..      .1733 

Elongation  per  inoh  under  strain  at  elastic  limit do...  .002267 

Kcdoetion  in  diameter  at  point  of  rupture do...        .084 

Bednctlon  in  area  after  rnptore,  per  cent  of  original  section 27. 6 

Position  of  mpture at  middle  of  stem 

Character  of  broken  surface fine  granular,  radiating  from  a  silky  center 

Elongation  of  inoh  seoUons ".  13, ".  26*.  ".18 
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RIFLE-BARREL   STEEL. 
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STEEL   FOK   RECEIVERS   OF   RIFLES. 
No.  4953. 
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Marks,  Bio« 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

SuccessiTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13.000 

13,500 

14,000 

14,620 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
31,000 
32,000 
33,000 
34,000 
85,000 
86,000 
87,000 
38,000 
80,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,480 

InefL 
0. 

.000067 
.000300 
.000633 
.001000 
.012:^33 
.015000 
.016167 
.  Oia'iOO 
.  020333 
.023000 
.025000 
.027667 

.033000 

.035667 

.039333 

.041667 

.046333 

.049333 

.054333 

.058333 

.064667 

.068667 

.0767 

.0967 

.1200 

.1600 

.2100 

Inch, 
0. 

.000067 
.0002:J3 
. 000333 
.000367 
.011333 
.002667 
.001167 
.  002333 
.001833 
.002667 
.002000 
.002667 
.002333 
.003000 
.002667 
.003666 
.002334 
.004666 
.003000 
.005000 
.004000 
.006334 
.004000 
.008038 
.0200 
.0233 
.0400 
.0500 

Inch. 

0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

■ 

0. 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    58,480 

Elastic  limit  per  so  uare  inch  of  originu  section do . . .    30, 000 

Elongation  per  incn  after  rupture inch . .      .  8367 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001000 

Beduction  in  diameter  at  point  of  rupture do. . .       .  214 

Reduction  in  area  after  rupture,  per  cent  of  original  section 61. 5 

Position  of  rupture .• 1".  4  from  neck 

(Tharacter  of  broken  surface silky 

Elongation  of  inch  sections ".  22, ".  50*, ".  29 

Chetnical  composition. 

Percent. 

Total  oarbon 0.144 

Graphitic  oarbon 0.028 

Comoined  carbon 0.116 

Manganese 0.655 

Silicon 0.019 

Sulphur 0.126 

Phosphorus 0.058 

Copper 0.022 
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ST££L   FOR   BfiCEIYERB   OF   BIFX^ft. 


No.  4957. 

Marks,  11  B. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elonntkm 
permch. 

Saocessive 
elongmtion 
permch. 

Fennanent 

set. 

Snoce88ive 
aet. 

Ramarka. 

Total. 

Fersqiuune 
inch. 

Poundt. 

250 

1,250 

2,500 

5,000 

7.500 

7.750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,260 

0,500 

9.750 

9,000 

9,250 

9.500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,500 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

Pound*. 
1.000 
6,000 
10,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000   . 
36,000 
37,000 
88,000 
30,000 
36,000 
37,000 
38,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48.000 
50,000 
52,000 
64,000 
50,000 
58,000 

Inch, 
0. 

.000067 
.000300 
.000633 
.000067 
.001000 
.001033 
.001067 
.001133 
.001200 
.001267 
.901300 
.001333 
.001367 
.022167 
.023600 
.024667 
.027333 
.030000 
.032000 
.034667 
.037667 
.041333 
.044333 
.0500 
.0600 
.0700 
.0867 
.1033 
.1333 
.2000 

Inek. 
0. 

.000067 
.000233 
.000333 
.000334 
.000033 
.000033 
.000034 
.000066 
.000067 
.000067 
.000033 
.000033 
.000034 
.020800 
.001433 
.001067 
.002066 
.002667 
.002000 
.002667 
.003000 
.003666 
.003000 
.005667 
.0100 
.0100 
.0167 
.0166 
.0300 
.0667 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

'RlajtHAllmU.-  InmA  faXi. 

Tensile  strength. 

I 

General  summary, 

Tenaile  strength  per  square  inch  of  original  section pounds..    58,000 

BlaatLo  limit  per  square  inch  of  original  section do...    39,000 

Blongation  per  inch  after  rupture inch..      .3167 

Biongation  per  inch  under  strain  at  elastic  Umit do. . .  .  001367 

Kednction  in  diameter  at  point  of  rupture v do. . .        .  194 

Reduction  in  area  after  rupture,  per  cent  of  original  eoction 57.0 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky 

KlongaUon  of  inch  sections ".  22,  ".  51*.  ". » 

Chemical  composition. 

Percent. 

Total  carbon 0.174 

Graphitic  carbon 0.020 

Combined  carbon 0.154 

Manganese 0.672 

Silicon 0.047 

Sulphur 0.095 

Phosphorus 0.050 

Copper 0.040 
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Ko.  4970. 
Marks,  14  E. 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3'^ 


AppUed  loads. 

Eloneation 
permoh. 

Snccosaive 
elongation 
per  inch. 

Permanent 
set. 

Saceessive 

permanent 

set. 

BemarlEB. 

Total. 

Feraquare 
inch. 

Poundt. 
250 
1.250 
2,500 
5,000 
7,500 
10.000 

11,000 

11,250 
11.500 
11.750 
12.000 
12,250 
12,500 
13,000 
13,500 
14,000 
14.600 
15,000 
15,500 
16,000 
16,500 
17,000 
17,600 
18.000 
18.500 
19.  COO 
10,500 
10,720 

Poundt. 
1,000 
5.00O 
10,000 
20,000 
30,000 
40,000 

44.000] 

45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000 
56,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
78,880 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001367 
.001500 
.014267 
.014600 
.015000 
.016000 
.017000 
.017833 
.010333 

.025000 

.028000 

.031333 

.034667 

.038667 

.042667 

.048333 

.054667 

.061667 

.071000 

.0867 

.1033 

.1367 

.1800 

IneJi. 
0. 

.000100 
.000200 
.000367 
.000333 
.000367 
.000133 
.012767 
. 000333 
.000400 
.001000 
.001000 
.000833 
.001500 
.  002067 
.  003000 
.003000 
. 003333 
.003334 
. 004000 
.OCWOOO 
.005666 
.006334 
.007000 
.000333 
.0157 
.0166 
.0334 
.0433 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Klastio  limit. 

Tensile  Btrongth. 

0. 



General  summary. 

Tensile  strength  per  aqnare  inch  of  original  section ponnds..    78,880 

Elastio  limit  per  sqnare  inch  of  original  section do...    44,000 

Elongation  per  inch  after  rupture inch . .      .  2400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001500 

Bednction  in  diameter  at  point  of  rupture do. . .       .  1 14 

Rednction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1".  5  from  neck 

Character  of  broken  surface sillty 

Elongation  of  inch  sections ".  16, ".  39*, ".  17 

H,  Ex.  92 14 
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No.  4971. 
Marks,  15  E. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


AppUedloftda. 

SlonntioD 
per  inch. 

Snocessive 

Permaaeiit 
set. 

SnooeBsive 

permanent 

set. 

Seuarks. 

ToUl 

Per  square 

eloD^aUon 
per  inch. 

Poundt. 
250 
1.250 
2,500 
5,000 
7,500 
10,000 
10,750 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 

14,000 

14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18.000 
18,500 
19,000 
19,500 
20,000 
20.500 
21.000 
21,500 
22,000 
22,600 
23,000 
23,500 
24,000 
24.500 
24,950 

Poundt. 
1,000 
5.000 
10.000 
20,000 
30,000 
40,000 
43,000 
50,000 
51,000 
62,000 
5.3,000 
54,000 

.    55,000 

56.000| 

57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94.000 
96,000 
98,000 
09,800 

Inch. 

0. 

.000133 
.000333 
.000667 
.  001033 
.001367 
.001500 
.001733 
.001800 
.001867 
.001933 
.001967 
.002000 
.002033 
.010667 
. 011333 
.011833 
.012667 
.013333 
.015000 
.017000 
.018667 
.020000 
.022167 
.024000 
.025833 
.0283J« 
.030667 

.036000 

.039000 

.042667 

.047000 

.051667 

.057667 

.0667 

.0767 

.0967 

.1367 

Inch. 
0. 

.000133 
.000200 
.000334 
.000366 
.000:^34 
.000133 
.000233 
.000067 
.000067 
.000066 
.000034 
.000033 
.000033 
.008034 
.000666 
.000500 
. 000834 
.000()66 
.001667 
.002000 
.001667 
.001333 
.002167 
.  0018:53 
.001833 
.002500 
.002334 
.002666 
.002667 

.oo'.mo 

.003667    ' 

.004.333 

.004667 

.  006000 

.009033 

.0100 

.0200* 

.0400 

Inch, 
0. 
0. 

Inch. 
0. 

Initialload. 

0. 

0. 



1 

Elastic  limit. 

1 

Tensile  strungth. 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    09, 800 

Elasticlimit  per  sanare  inch  of  originaisoction do...    56.00C 

Elongation  per  incn  after  rupture inch..      .1800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002033 

Beduction  in  diameter  at  point  of  rupture do...        .104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 33. 5 

Position  of  rupture 1".  1  from  neck 

Character  of  broken  surface silky,  trace  of  granulation 

Elongationof  inch  sections ".23*,  ".20,  ".11 
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Marks,  16  E. 

Diameter,  ".664. 

Sectional  area,  .26  sqaare  inch. 

Ganged  length,  3'^ 


Applied  loads. 

IMnnmiflAn 

Sacceasive 
elongation 
perlnch. 

Permanent 
set. 

Sacoeasive 

pennanent 

•et. 

Bemarka. 

Totol 

FerMoare 
inoh. 

per  inch. 

250 
1,250 
2,500 
5,000 
7.500 
8,750 
9,000 
9,250 
9,500 
9,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
14,800 

Poundt. 
1.000 
5,000 
10,000 
20,000 
30,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54,000 
56.000 
56.000 
67,000 
58,000 
60,000 
59,200 

Inch. 
0. 
.000167 
.000333 
.000667 
.001000 
.001233 
.001300 
.023000 
.024667 
.026767 
.028667 
.031000 
.033967 
.035833 
.0:t8333 
.041700 
.044067 
.048933 
.052333 
.057000 
.062333 
.0607 
.0733 
.0800 
.0900 
.1000 
.1133 
.1333 
.1600 
.2233 
.2767 

Indi. 
0. 

.000167 
.000166 
.000334 
.  000333 
.000233 
.000067 
.021700 
.001667 
.002100 
.001900 
.002333 
.002967 
.001866 
.002500 
.003367 
.002967 
.004266 
.003400 
.004067 
.005333 
.004367 
.0066 
.0067 
.0100 
.0100 
.0133 
.0200 
.0267 
.0633 
.0534 

Inch. 
0. 
0. 

Inch 
0. 

Initial  load. 
ISlastic  Umit. 

.000033 

.000033 

^ 

... 

Tcnsilo  strength. 

General  summary. 

Tensile  sirength  per  aqnare  inch  of  original  section poaoda  - .    50, 200 

Slaatie  Umit  per  saoare  inch  of  originiu  section do . . .    36, 000 

Blongation  per  incn  after  rapture inch. .      .  3200 

Slongation  per  inch  midcr  strain  at  elastic  limit do...  .001300 

Bedaetion  in  diameter  at  poi  nt  of  rap  to  re do...       .164 

Bedaction  in  area  after  rapture,  per  cent  of  original  section 49.7 

Position  of  mpture 1".  71  from  neck 

Character  of  broken  surface ' fine  silky 

Xlongatfon  of  inch  sections ".25,  ".52*.  ".19 
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No.  4986. 
Marks,  17  B. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loadB. 

Eloneation 
per  Inch. 

Sacoesftire 
elonf^atioii 
per  inch. 

PemianeDt 
sot. 

Sacceesive 

permanent 

aet. 

Bemarks. 

TotAl. 

Per  aqiutre 

Poundi. 
250 
1,250 
2,500 
5,000 
7,600 
8,750 
10.000 
10. 250 
10,500 
10,750 
11,000 
11,250 
11,500 
11.750 
16,350 

Poundi. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
41.009 
42,000 
43,000 
44,000 
45. 000 
46,000 
47,000 
65,400 

Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001100 
.  001333 
.001367 
.001367 
.025000 
. 026767 
. 029333 
.031667 
.033833 

Inch. 

0. 
.000067 
.000233 
.  000333 
.0003:14 
.000133 
. 000233 
.000034 

0. 
.023633 
.001767 
.002.^>66 
.002334 
. 002166 

Inch. 
0. 
0. 

Indh. 
0. 

Initial  load. 
ElaHtic  limit. 

0. 
0. 

1 

Tensile  8tren{rtb. 

General  summary. 

Tensile  strength  per  square  Inch  of  orieinal  section pounrls..    65,400 

Elastic  limit  per  sqiiiM^  inch  of  originoTsection do...    42,000 

Elongation  per  inch  after  rupture inch..      .3000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001307 

Reduction  in  diameter  at  point  of  rupture do...        .164 

Keduction  in  area  after  rupture,  pertjent  of  original  section 49.7 

Position  of  rupture 1".  26  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".  44*. ".  26, ".  20 
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Marks,  18  R. 

Diameter,  ''.664. 

Sectioual  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elongation 
I>er  inch. 

Snocessivo 

Permanent 
set. 

Saccessive 
set. 

Remarks. 

Total. 

Per  tqnare 
inch. 

eloncation 
per  inch. 

Powkda. 

250 
1,250 
2,500 
5,000 
7,600 
10,000 
10,250 
10,600 
10,750 
11,000 
11,260 
11,600 
11,750 

i2.ooa 

12,260 
12.600 
12,750 
13,000 
13.250 
13,500 
13,750 
14.000 
14,250 
14,500 
14,760 
15.000 
18,660 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49, 000 
60,000 
51,000 
52,000 
63.000 
54,000 
55.000 
56.000 
67,000 
58,000 
69.000 
60.000 
74,600 

Ineh. 
0. 

.000100 
.000300 
.000667 
.001000 
.  001367 
.001307 
.001400 
.001433 
.001500 
.001567 
.001633 
.001667 
.019333 
.021267 
.022933 
.024500 
.026338 
.028000 
.OTOOOO 
.032600 
.034100 
.036333 
.  038333 
.041333 
.044000 

Ineh. 

0. 

.000100 
.000200 
.  000367 
.0003:» 
.000367 

0. 

.000033 
.000033 
.000067 
.000067 
.000066 
.000034 
.017666 
.001034 
.001666 
.001567 
.001833 
.001667 
.002000 
.002600 
.001500 
.  0022.'i3 
.  002000 
.003000 
.002667 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

0.  . 

Klaatic  limit 

Tensile  strciiRth. 

* 

Oeneral  summary. 

Tensilu strength  per  sqnare inch  of  original  section pounds..    74.600 

Elastic  limit  per  sonare  inch  of  original  section do . . .    47, 000 

Elongation  per  inch  after  rupture inch . .      .  2700 

Elongation  per  inch  uud^r  strain  at  clastic  limit do. . .  .  (H)1G67 

Beduotion in  diameter  at  point  of  rupture do...        .174 

Redaction  in  area  after  rupture,  per  ccut  of  original  section 52. 2 

Position  of  rapture T'.SO  fronmerk 

Character  of  broken  surface tiiio  silky 

Elongation  of  inch  aecUons ".18. ".  45*, ".  Ig 
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STEEL   FOR   RECEIVERS   OP    RIFLES, 
Ko.  4995. 


Marks,  19  R. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Eloneatioo 
per Inch. 

Successive 
elongation 
permch. 

Permanent 
set. 

Succesaivo 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn." 

Pounds. 
250 
1.250 
2,500 
5,000 
7,500 
10,000 
10.250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,500 
13, 000 
13,500 
14.000 
14,500 
15,000 
15.500 
15,900 

PoundM. 
1,000 
5.000 
10.000 
20.000 
30,000 
40,000 
41,000 
42.000 
43.000 
44.000 
45,000 
46.000 
47.000 
48,000 
50.000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
63,600 

Inch. 
0. 
.000067 
.000300 
.000633 
.000967 
.001338 
.  012333 
.015667 
.018000 
.  027607 
.031433 
.032133 
.034333 
.037367 
.043.i:i3 
. 050067 
.0633 
.0700 
.0833 
.  1033 
.1300 
.2000 

Inch. 
0. 

.000067 
.  000233 
.000333 
.000334 
.000366 
.011000 
.003334 

.009667 

. 00376G 

.000700 

.002200 

.  003034 

.005966 

.007334 

.012633 

.0067 

.0133 

.0200 

.0287 

.0700 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

General  summarp, 

-  Tensile  strength  per  square  inch  of  oricrinal  section pounds..    93,600 

Elastic  limit  per  square  incti  of  original  section do. . .    40, 000 

Elongation  per  inch  after  rupture inch .  -      .  2533 

Elongation  per  inch  under  strain  at  elastic  limit , do. . .  .  001333 

Keduction  in  diameter  at  point  df  rupture do...        .174 

Keduction  in  area  after  rupture,  per  cent  of  original  section 52. 2 

Position  of  rupture ".80  from  neck 

Character  of  hroken  surface silky,  serrated 

Elongation  of  inch  sections ".13  ".8  ".45* 
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1^0.  5017. 
Marks,  20  E. 
Diameter,  ''.564, 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loiuU 

Elongation 
per  inch. 

Sncceasive 
elonj^atioQ 
perinoh. 

Permanent 
set. 

Snocessivo 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Powids. 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

10,000 

10,250 

10,500 

10.750 

9,000 

9.250 

9,500 

9,750 

10,000 

10,260 

10,500 

11,000 

11,500 

12,000 

12,500 

13,000 

13,500 

14,000 

14.500 

15,000 

15,500 

15,940 

Poundt. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
36,000 
37,000 
88.000 
39,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
58,000 
54,000 
56.000 
68,000 
60,000 
62,000 
63,760 

Inch. 
0. 
.000100 
.000300 
.000633 
.000967 
.001100 
.001300 
.001333 
.001333 
.  001367 
.005000 
.006000 
.010667 
.014333 
.020333 
.023333 
.026667 
.028667 

.037667 
.043333 

.066667 
.066667 
.076000 
.095667 
.124000 
.2083 

Inch. 

0. 

.000100 
.000200 
.000333 
.000334 
.000133 
.000200 
.000033 

0. 

.000034 
.003633 
.001000 
.004667 
.003666 
.006000 
.003000 
.002334 
.003000 
.004666 
.003334 
.005666 
.006000 
.007384 
.010000 
.009333 
.009667 

.02B:m 

.0793 

Inch. 
0. 
0. 

I7ieh. 
0. 

Initialload. 

Elastic  limit;  load  fell. 

0. 

0. 

Tensile  strength. 

General  summary. 

Tensile  strength  i>er  sqnare  inch  of  original  section ponnds..    63,760 

Elastic  limit  per  sqnare  inch  of  original  section do...    43,000 

Elongation  per  inch  after  rapture inch..      .3000 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .  .  001367 

Reduction  in  diameter  at  point  of  rnptnre do. .  -       .  154 

Bednction  in  area  after  iTiptnrOi  per  cent  of  original  section 47.2 

Position  of  rupture at  middle  of  length 

Character  of  broken  surface fine  silicy 

Elongation  of  inch  sections ".  22, ".  48*. ".  20 
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No.  6018. 


Marks,  21  R. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3", 


Applied  loads. 

Elongation 
per  inch. 

Saccessiro 
elongation 
perlnch. 

Permanent 
set. 

Sncceasiye 

permanent 

set. 

Bomarks. 

Total. 

Per  square 
incn. 

P<mndt. 
250 
1,250 
2,500 
6,000 
7,500 
8,750 
10,000 
10,250 
10, 500 
10,750 
11,000 
11,250 
10.750 
11,000 
11,250 
11,500 
11,750 
12,000 
12.500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,260 

Pounds. 
1,000 
6,000 
10,000 
20.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
43,000 
44, 000 
45,000 
46,000 
47,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
69,040 

Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001133 
.001333 
w     .  001367 
.001400 
.001433 
.001467 
.001533 
.  004267 
.007000 
.012333 
.018333 
.  022000 
. 024333 
. 028J33 
.  033333 
. 038333 
.044333 
.051333 
.060000 
.069333 
.0800 
.  10.33 
.1333 
.1767 

Inch, 
0. 
.000067 
.0002.33 
.000333 
.000334 
.000166 
.000200 
.000034 
.000033 

.000034 
.000066 
.  002734 
.002733 
.005333 
.006000 
.003667 
.002333 
.  004000 
.005000 
.005000 
.006000 
.007000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit;  load  fell. 

IVnsile  strength. 

0. 

0. 

.008007 
.  009.-J33 
.010677 
.0233 





.0300 
.0434 

General  summary. 


00.040 
45,000 


001533 
.134 


Tensile  strength  per  square  inch  of  ori^cinal  section pounds 

Elastic  limit  per  souareincli  of  original  section do. 

Elongation  per  inch  after  rupture inch 

Elongation  per  inch  under  Htrnin  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rupture do. 

lleductlon  in  area  after  rupture,  {lercent  of  original  section 41.9 

Position  of  rupture 1".  08  from  neck 

Character  of  broken  surface fine  silky;  contained  an  irregular  shaped  hole  ". 02  diameter,  near 

the  center  of  the  specimen. 
Elongation  of  inch  sections ".  31*, ".  21,  ".18 
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Marks,  22  E. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUod  l<Md8. 

Elonntion 
per  Inch. 

Saooeseire 
elonffailbn 
I»erinch. 

Permanent 
set. 

Snceasive 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
inoh. 

Poundt. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12.500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16.500 
17,000 
17,500 
18,000 
18,500 
18.560 

Pounda. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,00(1 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
74,240 

Inch. 
0. 

.000167 
.000300 
.000633 
.001000 
.001167 
.001333 
.001367 
.001433 
.001467 
.006838 
.019533 
.019033 
.020667 
.022000 
.023200 
.024967 
.027967 
.031667 
.035533 
.039867 
.045000 
.053:T 
.0567 

.0767 
.0900 
.1100 
.1533 
.1733 

Inch. 
0. 

.000167 
.000133 
.  000333 
.000367 
.000167 
.000166 
.000034 
.000066 
.000034 
.  005;{66 
.012700 
.000400 
.000734 
.001333 
.001200 
.001767 
.003000 
.003700 
.003866 
.004334 
.005133 
.0083 
.0034 
.0066 
.Oi:U 
.0133 
.0200 
.0433 
.0200 

Inch, 
0. 
0. 

Inch, 
0. 

Initiallood. 
Elastic  limit. 

0. 



.    . 

TeDslle  strength. 

General  summary, 

Tensilestrengthpersquareiuohof  original  section.. poands..    74,240 

Elastic  limit  per  square  inch  of  orfginal  section do. . .    43, 000 

Elongation  per  incn  after  rupture inch. .      .  2467 

Elongation  per  inch  under  strain  at  elastic  limit do. . . ' .  001467 

Beduction  iu  diameter  at  point  of  rupture do. . .        .  144 

Keduotion  in  area  after  rapture,  per  cent  of  original  section 44.6 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface fine  sil  ky 

Elongation  of  inch  sections ".  42*.  ".  18,  ".  U 
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Marks,  24  B. 

Diameter,  ".564. 

Sectioual  area,  .25  square  inch. 

Gauged  length,  3''. 


No.  5200. 


AppUed  loadB. 

perlDoh. 

SncoeoiiiTe 
eloDintion 
perlBCh. 

PernMiexit 

Mt. 

Snccessive 

peraiiuieDt 

set. 

Jmsh. 
0. 

Remarkci. 

Total. 

Per  Bonare 
inch. 

Povndt. 
250 
•1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
11.250 

11,500 

11,750 
12,000 
12,500 
13,000 
13,500 
14.000 
14,500 
15,000 
15,500 
16,000 
16.500 
17,000 
17,500 
18,000 
18,500 
19,000 
19.090 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
86,000 
40,000 
45,000 

46,000 

47,000 
48,000 
50.000 
52,000 
54,000 
56,000 
58,  (MO 
60,000 
62,000 
64,000 
66.000 
68.000 
70.000 
72,000 
74,000 
76,000 
76,360 

Tnch. 
0. 

.000133 
.000333 
.000067 
.001000 
.001133 
.001333 
.001467 
i   .001533 
{    .015667 
.016600 
.018667 
.020333 
.023000 
.026000 
.030000 
.033G67 
.038000 
.042667 
.048000 
.0567 
.0633 
.0700 
.0833 
.1033 
.1467 
.1800 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000133 
.000200 
.000134 
.000066 
.014134 
.000033 
. 002067 
.001666 
.002667 
.003000 
.004000 
.003667 
.004333 
.004667 
006333 
.0087 
.0066 
.0067 
.0133 
.0200 
.0434 
.0333 

Ineh. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  atrcngth. 

0. 

.000033 

.000033 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    76,360 

Elastic  limit  per  so uare  inch  of  originalsection do . . .    46, 000 

Elongation  per  incn  after  ruptnre inch..      .2800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001533 

Reduction  in  diameter  at  point  of  rupture do . . .        .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.7 

Position  of  rupture ".10  fW)m  n  eck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections .  ".  43*, ".  24, ".  17 
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Ko.  5201. 
Marks,  24  B. 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3''. 


AppUed  loads. 

EloDffation 
perlneh. 

Successive 

elonsation 

per  iuch. 

Permanent 
set. 

Soocessive 
sot. 

Bemarks. 

ToUL 

Fersqiuire 
inch. 

Pimndt, 

250 

1,280 

2,500 

6,000 

7,500 

8,750 

10,000 

U,2S0 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,600 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,  COO 

18.500 

19.000 

19,400 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
51,000 
52,000 
64,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
77.960 

Ineh. 
0. 

.000100 
.000333 
.000667 
.001000 
.001167 
.001333 
.001500 
.001567 
.001633 
.001667 
.016667 
.017333 
.018167 
.019400 
.022667 
.026000 
.029000 
.033000 
.037333 
.041667 
.047000 
.053667 
.0633 
.0700 
.0833 
.1000 
.1500 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000167 
.000166 
.000167 
.000067 
.000066 
.000034 
.015000 
;000686 
.000834 
.001233 
.003287 
.003333 
.003000 
.004000 
.004333 
.004334 
.005333 
.006667 
.009633 
.0067 
.0133 
.0167 
.0600 

Inch, 
0. 
0. 

Inch. 
0. 

loRIallood. 
£l.istio  limit 

Tensile  atrongth. 

0. 

0. 

"r 



General  ^ummarjf. 

Toutile strength  per  sqnare  inr h  of  original  section poands..      77,960 

Elastic  limit  per  so  aare  inch  of  originalsection do . . .      48, 000 

Elongation  per  incn  after  roptnre inch . .       .  2300 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  001667 

Bsdaction  in  diameter  at  point  of  rupture do...         .174 

Keduction  in  area  after  rupture,  per  cent  of  original  section 52.2 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".  38*,  ".  21,  ".  10 
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STEEL  CASTING  FOB  15-INCH  CARRIAGE 
TRUCK  WHEEL  PLATE. 

Ko.  5187, 
Diameter,  '',564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3'^ 


Applied  loads. 

Elon^atioD 
per  inch. 

Suc;coHRive 
el(iuf;ation 
per  inch. 

Permanoiit 
set. 

SnccesHivo 

pemianont 

set. 

Bemarks. 

Total. 

Per  square 
incn. 

Pounds. 
250 
1.250 
2,500 
5,000 
8,260 
6.500 
8,750 
7,000 
7,250 
7,500 
7,750 
8,000 
8,250 
8,500 
8,750 
9.000 
9.500 
10,000 
10,500 
11.000 

:i.600 

12,000 
12.500 
13.000 
18,600 
14.000 
14,600 
15.000 
16,500 
16,000 
16.600 
16,690 

Poundi. 
1,"000 
5,000 
10.000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
33,000 
34,000 
85,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
82,000 
54,000 
66,000 
56,000 
60,000 
62,000 
64,000 
66,000 
67,760 

Inch. 
0. 

.000100 
.  00(^^3 
.000667 
.000867 
.000900 
.000967 
.001100 
.001333 
.001600 
.001733 
.001900 
.002300 
.004000 
.007000 
.009067 
.011933 
.014667 
.017333 
.020333 
.023000 
.0800 
.0930 
.10 
.11 
.13 
.16 
.18 
.21 
.25 
.81 
.89 

Inch. 
0. 

.000100 
.  00«"i:i3 
.000:»4 
.000200 
.000033 
.000067 
.000333 
.000233 
.000267 
.000133 
.000107 
.000400 
.001700 
.003000 
.002667 
.002266 
.002734 
.002666 
.003000 
.002667 
.0570 
.0130 
.0070 
.01 
.02 
.03 
.02 
.03 
.04 
.06 
.08 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000233 

.000233 

.000467 

.000234 

.005767 

.005300 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    66,760 

Elastic  limit  per  sauare  inch  of  original  section do...    27,000 

Elongation  per  incn  after  ru pture inch . .      .  1300 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  000967 

Eeduction  in  diameter  at  point  of  rupture do...       .054 

Beductlon  in  area  after  rupture,  per  cent  of  original  section 18.3 

Position  of  rapture '.  50  from  neck 

Character  of  Inoken  surface granular ;  opened  cracks  in  stem  in  Ticinit  v  of  fracture 

Slongatloii  of  inoh  Motions ".  18*. ".  11, ".  10 

Chemical  oomposiium. 

Per  cent. 

Tdtal  carbon 0.286 

Graphitic  oArbon 0.046 

Combined  carbon 0.240 

Hanganeee 0.666 

Silicon 0.220 

Sulphur 0.099 

Phosphorus 0.072 

C<q^p«r 0.000 
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STEEL  FOEOED  BABS. 

No.  6207. 

Bar  forged  down  in  arsenal  smith  shop  from  billet  12"  x  oj". 
Sectional  area,  1".05  x  l".06  =  1.1 1  square  inches. 
Elastic  limit,  72,200  pounds  =  65,050  pouuds  per  square  iucb. 
Tensile  strength,  111,200  pounds  =  100,180  pounds  per  square  inch. 
Elongation  in  10  inches,  1".48  =  14.8  per  cent. 
Elongation  of  inch  sections,  ".08,  ".11,  ".09,  ".10,  ".10,  ".11,  ".13,  ".14, 
'M7,  ".45». 

Area  at  fracture,  ".83  x  ".83  =  .689  square  inch. 
Contraction  of  area,  37.9  per  cent. 
Appearance  of  fracture,  fine  silky. 

No.  6208. 

Bar  forged  down  in  arsenal  smith  shop  from  cast  ingot  7"  x  7". 
Sectional  area,  1".08  x  1".08  =  1.17  square  inches. 
Elastic  limit,  65,150  pounds  =  55,680  pouuds  per  square  inch. 
Tensile  strength,  101,980  pounds  =  87,160  pounds  per  square  inch. 
Elongation  in  10  inches,  2".18  =  21.8  per  cent. 
Elongation  of  inch  sections,  ".22,  ".50,  ".21,  ".18,  ".17,  ".15,  ".20, 
".18,  ".17,  ".20. 
Area  at  fracture,  ".84  x  ".85  =  .714  square  inch. 
Contraction  of  area,  39  per  cent. 
Appearance  of  fructure,  fine  silky. 

No.  6470. 

Steel  bar  forged  down  in  arsenal  smith  shop  from  billet: 

-96"  


^ 


±1 


Sectional  area,  1".02  x  1".02  ==  1.04  square  inches. 
Elastic  limit,  45,200  pounds  =  43,460  pounds  per  square  inch. 
Tensile  strength,  69,400  pounds  =  66,730  pounds  per  square  inch. 
Elongation  in  10  inches,  1".70  =  17.0  per  cent. 
Elongation  of  inch  sections,  ".14,  ".14,  ".14,  ".17,  ".19,  ".16,  ".18, 
.19,  ".19,  ".20. 

Area  at  fracture,  ".71  x  ".73  =  .518  square  inch. 
Contraction  of  area,  50.2  per  cent. 
Appearance  of  fracture,  fine  silky. 
H.  Ex.  92 15 


226  STEEL    FORGED    BAR8. 

Steel  Used  in  Piston  Rod. 
No.  Gill. 
Forged  down  in  arsenal  smith  shop  from  billet: 

K —  .9(?"  

Secjtional  area,  1".0U  x  1''.04  =  1.10  square  inclies. 
Elastic  limit,  73,(500  pounds  =  (50,910  pounds  per  square  inches. 
Tensile  strength,  118,700  pounds  =  107,010  pounds  per  square  inch. 
Elongation  in  10  inches,  r'..'io  =  13.3  per  cent. 

Elongation  of  inch  sections,  ".08,  ''.08,  ".0(5,  ".08,  ".08,  ".12,  ".12, 
•M2,  ".42*,  ",17. 
Area  fit  fracture,  ".83  x  ".83  =  ,(jSi)  per  8<iuare  inch. 
Contraction  of  area,  37.4  per  cent. 
Appearance  of  fracture,  fine  silky. 
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Samples  Nos. 
hit  he  finishing. 


TOOL  STEEL. 
5154  and  6155  tested  in  condition  received  without 


No.  5154. 


Annealed  sample  of  steel  nsed  principally  for  reamers,  taps,  and  such 
tools.    Branded  '<  W.  Jessop  &  Sons.    Cast  steel  warranted,  annealed." 
Total  length,  5'  2J". 
Diameter,  1".262. 

Sectional  area,  1.251  square  inches. 
Length  of  sample  between  jaws  of  machine,  34". 
Gauged  length,  10". 


Applied  loads. 

Bloneation 
per  Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set 

SuccesMive 

permanent 

set. 

Remarks. 

ToUl. 

Per  Maare 
inch. 

Pounds. 
1,251 
6.255 
12.510 
18,765 
26,020 
81,275 
87,530 
48,785 
60,040 
61,291 
52,542 
53.798 
65,044 
66,295 
67,546- 
58.797 
60,048 
61.299 
62,550 
65.052 
67,554 
70,056 
72,558 
75,060 
77.562 
80.064 
82.566 
85.068 
87,570 
90.072 
92,674 
95.076 
97,578 
100.080 
102.582 
103.800 

Pounds. 
1,000 
6,000 
10,000 
15.000 
20,000 
25.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,060 
47,000 
48,000 
49.000 
60,000 
52,000 
HOOO 
66,000 
68.000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
82,570 

Inch. 
0. 

.000100 
.000230 
.000390 
.000520 
.000690 
.000840 
.000980 
.001120 
.001140 
.001180 
.001200 
.001250 
.005000 
.008500 

.oii:kk) 

.011610 

.012300 

.013180 

.0150 

.0170 

.0190 

.0210 

.0230 

.0260' 

.0290 

.0320 

.0360 

.0400 

.0460 

.0510 

.0600 

.0710 

.0850 

.1140 

Inch. 
0. 

.000100 
.000130 
.000180 
.  000130 
.000170 
.000150 
.000140 
.000140 
.000020 
.000040 
. 000020 
.000050 
.003750 
.00.3500 
.  002800 
.  000310 
.000690 

Tiieh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

—.000100    ,  -.OOOIOO 

1 

1 

Rlastio  limit. 

.000880 

.001820 

.0020 

.0020 

.0020 

.  0020 

.oiiu:to        .011130 

1 

••■ 

.0030 
.0030 
.0030 
.0040 
.0040 
0060 

.0050 
.0090 
.0110 
.0140 
.0290 



T«n<*no  strength. 

1 — 

1 

General  summary. 


Tensile  strength  persqnare  inch  of  original  section poands. 

KUuitic  limit  per  sonare  inch  of  original  section do . 

Elongation  per  inen  after  ruptare  in  30  inches inch 

Elongation  per  inch  nnder  strain  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rupture do. 

RednctJon  in  area  after  rupture,  per  cent  of  original  secttim 38. 4 

Character  of  broken  snrface fine  granular  serrated,  mdint.'nK  tnnii  a  silkx  oo«entric  spot 

Elongation  of  6-iiich  sections 1".28*,  ".87,  ".67,  ".60.  ".41,  ".88 


82,570 

44,000 

.1370 

.001260 

.272 
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TOOL    STEEL. 


No.  5155. 
Unaniiealed  sample  of  steel,  used  principally  for  twist  drills, 
sop's  steel.    Not  branded. 
Total  length,  6'  1". 

(  Maximum,  1".271. 
Diameter  <  Minimum,  1''.264. 

(  Mean,  1".268. 
Sectional  area,  1.263  square  inches. 
Gauged  length,  10''. 


Jcs- 


Poundt. 
1.263 
6,315 
12,630 
18,945 
25,260 
31, 575 
37.890 
44,205 
50,520 
56,835 
63, 150 
69,465 
75,780 
82, 095 
86,410 
94, 725 
95,  i<88 
97.  251 
98,514 
90.  777 
101,040 
102,303 
103, 560 

1,263 
6,315 
12,630 
25,260 
87,890 
50,520 
63,150 
76,780 
88,410 
75,780 
63,150 
50,520 
37,890 
25,260 
12,630 
1,263 

106,092 
108,618 
111,  144 
113,670 
116,196 
118,722 
121,248 
123,774 
126,300 
128,826 
181.352 
133,878 
136,404 
138,930 
141,456 
143,982 
146,508 
149,034 
151,560 
154,086 
156, 612 
159, 138 
161,664 
164,190 
166, 710 


roundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35;  000 
40,000 
45,000 
50,  (KM) 
55,000 
60,000 
65,000 
70,000 
75,000 
76,000 
77,000 
78,000 
79,  (KM) 
80,000 
81,000 
82,000 

1,000 
5.000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
70,000 
60,000 
50,000 
40,000 
30,000 
20, 000 
10, 000 
1,000 

84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,  (KM) 
100,000 
102,000 
104,000 
106,000 
108,000 
110.000 
112,000 
114,000 
116,000 
118,000 
120,000 
122,000 
124,000 
126,000 
128,000 
180,000 
132,000 


''^^'^r^'^^^^-r-'^^-' 


Inch. 
0. 
.000120 
.000300 
.000480 
.000620 
.000790 
.000980 
.001120 
.  001300 
.001480 
.  001630 
.  001800 
.002000 
.002180 
.002320 
. 002500 
.002520 
.002;'J60 
.002500 
.  002020 
.  002(>80 
.010160 
. 010910 

.007200 
.  007310 
.007500 
.007890 
.008270 
.008660 
.009090 
.009550 
,010090 
.009750 


.009000 
.008600 
.008190 
. 007710 
.007260 

.0120 
.0130 
.  0140 
.0150 
.0160 
.0170 
.0190 
.0200 
.0210 
.  0210 
.0220 
.0240 
.0260 
.0270 
.0290 
.0300 
.0320 
.0350 
.0370 
.0400 
.0450 
.0490 
.0570 
.0660 
.0810 


per  inch. 


Inch. 
0. 
.000120 
.000180 
.OOOLHO 
.000140 
.000170 
.000190 
.000140 
.000180 
.000180 
.000150 
.000170 
. 000200 
.00Oi8(» 
.000140 
.000180 
.  00(MI20 
.  00(Hi40 
.  00  :03« 
.  OIHKKJO 
.00U060 
.008080 
.000150 

—.003710 

+.  000110 

.  000190 

.000390 

.  000380 

.000380 

.000440 

.000460 

.000540 

— .  000:J40 

—.  000360 

—.000390 

— .  000400 

— . 000410 

—.000480 

—.000450 

.004740 

.0010 

.0010 

.0010 

.0010 

.0010 

.0020 

.0010 

.0010 

.0000+ 

.0010 

.0020 

.0020 

.0010 

.0020 

.  IJOIO 

.0020 

.0030 

.0020 

.oo:k) 

.0050 
.0040 
.0080 
.0090 
.0150 


Remarks. 


Jneh. 
0. 
0. 


Ineh.       ' 
0.  Initial  load. 


Elastic  limit. 


Rested  16  hours. 


Tensile  ntrenff^th. 
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General  Hummary, 

Tensile  streiij^h  per  square  inch  of  oriKiosl  section poiiniU. .  132,  OOU 

Elastic  limit  per  square  incli  of  original  section do ...  80,  OOU 

Eloneation  per  inch  after  rupture  in  30  inches inch . .  .074 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002680 

Reduction  in  diameter  at  point  of  rupture do. . .  .048 

Keduciion  in  area  after  rupture,  per  cent  of  ori^nal  section 7.4 

Character  of  broken  surface tine  silky  serrated  rndiating  from  a  silky  spot  at  the  center 


Tool  Steel  fro3i  Spbingfield  Armoby. 
No.  4971^. 


Mai-ks,  S.  T. 

Diameter,  ".564. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Total. 

Per  square 
inA. 

PouHdM, 

Pounds, 

Inch. 

250 

1,000 

0. 

1,250 

5.000 

.000100 

2,500 

10,000 

.000333 

5,000 

20,000 

.000667 

7,500 

30,000 

.001000 

10,000 

40.000 

.001333 

U,250 

45,000 

.001533 

12,500 

50,000 

.001700 

13.750 

55,000 

.001900 

15,000 

60,000 

. 002033 

15.260 

61,000 

.002007 

15,500 

62,000 

.  00213:J 

15.750 

63,000 

.002257 

16.000 

64,000 

.004000 

16,250 

65,000 

.005000 

16,500 

66,000 

.005767 

16,750 

67,000 

.  000007 

17.000 

68,000 

.  006433 

17.500 

70,000 

.0072:J3 

18,000 

72,000 

.008033 

18,500 

74,000 

.008667 

19,000 

76,000 

.000333 

19,500 

78,000 

.010167 

20.000 

80,000 

.011000 

20.500 

82,000 

.011733 

2t,O00 

84,000 

.012600 

21,500 

86,000 

013500 

22,  COO 

88.000 

.014333 

22,500 

90,000 

.015200 

23,600 

94,000 

.017000 

24,500 

^,000 

.019000 

25,000 

100,000 

.  020207 

26.000 

104.000 

.022167 

27,000 

108,000 

.02483:i 

28,000 

112.000 

.027607 

29.000 

116.000 

.0333 

30,000 

120,000 

.0367 

31,000 

124,000 

.0433 

32,000 

128,000 

.O.'SOO 

38,000 

1H2,000 

.0633 

33,200 

132,800 

.0733 

'  Successive  p„„„-„^„*  Successive . 
elongaUon  t'*'""""*'"*  permanent ' 
'    per  inch.  *'  set.        | 


Remarks. 


I 


I 


Iiheh. 


I 


Inch. 
0. 
0. 


Inch. 


0. 


Initial  load. 


0. 


r 


0. 


I- 


.000100 
.  000233 
.000334 
.0003:33 
.000333 
. 000200 
.000107 
.  000200 
.  000133 
.000034 

!000066  Elastic  limit. 

.000134   1 

.001733  : I 

.OOIOCO 

.000767  I I ' 

.  000300 

.0003UG 

.000800 

.000800 

. 00O0J4 

.0O(H)06 

.  000834 

. 000833 

. 000733 

.OOOW57 

.U00900 

.000833 

.000867 

.  001800 

. 002000 

.001267 

.001900 

.0O20CG 

. 002834 

. 005633 

.0034 

.0000 

.0007 

.  0133 

.0100 


.,  Tensile  Strength. 


General  summary. 

Teadle Strength  per  square  inch  of  orieiual  se<'tion pounds..  132,800 

KUwtic  limit  per  square  inch  of  original  section do. . .    62, 000 

Elongation  per  inch  after  rupture inch..      .0633 

I^longation  per  inch  under  strain  at  elastic  limit do. . .  .  002183 

Bednctiou  in  diameter  at  point  of  rupture do. . .        .  024 

KedncUon  in  area  after  ru]>ture,  per  cent  of  orii;iiial  M(*cti«n 8. 4 

l*oeition  of  rapture at  neck 

Cliaracter  of  oroken  surface granular,  rudiuting  tr<»iu  center  i>uucli  mark  defining  end  of 

gnu;:ed  length. 

Elongation  of  inch  sections ".  11,  ".  04,  ".  04 

l>iameter  k  inch  from  fracture ".53 


232  TOOL    STEEL. 

Tool  Steel,  Annealed,  from  Spuingfield  Armory. 

Ifo.  4973. 

Marks,  S.  T.  A. 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


P&tmd$. 
250 
1,260 
2,500 
6,000 
7,600 
10,000 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
18,500 
14.000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,600 
21,000 
21,800 


Per  80  nare 
inch. 


PoundM. 
l.UOO 
5,000 
10.000 
20,000 
30,000 
40,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61, 000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
04,000 
66,000 
68,000 
70,000 
72,000 
74,000 

76,ooa 

78,000 
80,000 
82,000 
84,000 
85,200 


Elongation 
per  Inch. 


Inch. 
0. 

.000100 
.000300 
000633 
.000967 
.  001300 
.001367 
.  OUUOO 
.008:!33 
.011333 
.011700 
.  012000 
.012500 
.013333 
. 013733 
.014500 
.016167 
.018000 
.019500 
.021333 
.023433 
.026000 
.028667 
.031333 
.035000 
.039000 
.044000 
. 049333 
.  050067 
.064000 
.0867 
.1067 
.1400 


Successiye 
oloneatlon 
per Inch. 


Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000338 
.000067 
.000033 
.030933 
.003000 
.000367 
.000300 
.000500 
.000833 
.000400 
.000767 
.001667 
.001633 
.001500 
. 001833 
.002100 
.002567 
.002667 
.002060 
.003667 
.004000 
.005000 
. 005333 
.  0073:<4 
.007333 
.0227 
.0200 


Permanent 
aet. 


Inch. 


Sucoesaiv'e 
permanent 


Inch. 


0.  

:;::::::::]•::::;:::: 

4 


Bemarka. 


Initial  load. 


I  Elastic  limit. 


Tensile  strength. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    85, 200 

Elastic  limit  per  soiiare  inch  of  originafsection , do. . .    44, 000 

Elongation  per  incn  alter  rupture inch..      .1433 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

Reduction  in  diameter  at  point  of  rupture do. . .        .124 

Reduction  in  ar«ta  after  rnpture,  per  cent  of  original  section 89. 2 

Position  of  rupture ".05  from  neck 

Character  of  broken  surface granular,  riMlintliig  from  a  tine  silky  center 

Elongation  of  inch  sections ".07,  ".11,  ".  25» 
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Tool  Steel,  Annealed,  from  SPBiNaFiELu  Akmoby. 

1^0.  6016. 

Marks,  8.  T.  A2. 

Diameter,  ".564. 

Sectional  area,  .25  square  incb. 

Gaaged  length,  3". 


Applied  loods. 

Blongatioii 
per  Inch. 

Snccessive 

Permanent 
set. 

Suoceasive 
set. 

Bemarka. 

Total. 

Per  square 
inch. 

elongation 
perlnoh. 

PoundM. 
250 
1.250 
2,500 
5,000 
7,500 
10,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13.500 
14,000 
14,500 
15,000 
25,600 
16.000 
16,500 
17,000 
17,500 
18,000 
18,600 
19.000 
19,500 
20,000 
20,600 
21.000 
21,600 
22,000 
22,600 
28.000 
23,500 
23,980 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
45. 000 
46.000 
47,000 
48,000 
49,000 
50,000 
61,000 
52, 000 
53,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64.000 
66.000 
68,000 
70.000 
72.000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94,000 
95,920 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001333 
.001533 
.001667 
.002067 
.004867 
.006300 
.007667 
.000833 
.010500 
.011167 
.  011667 
.012833 
.014000 
.014833 
.016000 
.017000 
.  018333 
.  019400 
.020833 
.022400 
.024000 
.025038 
.027833 
.030000 
.032667 
.035338 
.088500 
.042000 
.047000 
.063333 
.061667 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.000200 
.  000134 
.OOIUOO 
.002800 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  Umit. 

0. 

.001433 
.  001367 
.  002166 
.0JU667 
,000667 
.000500 

' 

i 

.001166 
.001167 
.000833 
. 001167 
.001000 
. 001333 
.001067 
. 001433 
.001567 
.001600 
.001933 
.001900 
.002167 
.002667 
.002666 
.003167 
.003500 
.005000 
.006333 
.008384 

Tensile  strength. 

General  summary. 

Tensile  8t<^ngth  i>er  square  inch  of  original  section pounds . .    95, 920 

Elastic  limit  per  sonare  inch  of  original  section do. . .    45. 000 

Elongat Ion  per  inch  after  rupture inch . .      .  0667 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001583 

Reduction  in  diameter  at  point  of  rupture do...       .024 

Keduotionin  area  after  rupture,  per  cent  of  original  section 8.4 

Position  of  mptnre 1".  46  fjrom  neck 

Character  of  hroken  surface fine  granular 

Elongationof  inchsections ".06,  ".07*.  ".07 


STEEL  SPECIMENS 


FROM  THK 


BENJ.  ATHA  AND  TimGWORTH  CO.,  NEWARK,  N.  J. 


TESTS  FOR  COMPARISON  OF  TESTING  MACHINES. 


Specimens  Nos.  5205  and  5206  liad  ])reviouBly  been  strained  with  tlie  same  loads 
here  applied,  and  duplicate  bars  of  those  ruptured  were  also  teateil  at  Newark. 
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No.  5205, 

Marks,  2'1 

Diameter,  ".506. 

Sectional  area,  .20  square  iuch. 

Gauged  length,  2". 

This  specimen  was  put  on  centers  and  found  to  be  crooked  in  the 
stem;  hence  micrometer  observations  of  elongations  were  taken  on  two 
sides. 


Applied  loads. 


ToUI. 


Pounds. 

200 
1,0U0 
2,000 
3.000 
4,000 
5.000 
6.000 
5,000 
4,000 
3,000 
2,000 
1,000 

200 


200 
1,000 
3.000 
3,000 
4.000 
5,000 
6,000 
5.000 
4,000 
3,000 
2.000 
1,000 

200 


Per  square 
inou. 


Poundt. 

1.000 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

25,000 

20,000 

15,000 

10,000 

5,000 

1,000 


1,000 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

25,000 

20.000 

15,000 

10,000 

5,000 

1,000 


Elongation  fSSJStlj^^ !  Permanent 
perlnch.     ^^?S  ■«*• 


Ineh. 
0, 

.000250 
.000400 
.000700 
.000850 
.001100 
.001300 
.001100 
.000900 
.000700 
.000500 
.000300 


0. 
.000150 

.  [Kmrn 

.000500 
.000700 
.000900 
. 001100 
.000900 
.000700 
.000500 
.000?.50 
.000150 


Ineh. 
0. 

.000250 
.000150 
.000300 
.000150 
.000250 
.000200 
.000200 
.000200 
.000200 
.000200 
.000200 


.000150 
.000200 
.000150 
.000200 
.000200 
.000200 
.000200 
.000200 
.000200 
.000150 
.000200 


Ineh, 


Sucoetsive 

permanent 

set. 


Remarks. 


Ineh, 


Initial  load. 


.000050 


.000050 


Specimen  rotated   180*^ 
and  observations  re- 
'  )ieated. 
Initial  load. 
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TESTS   FOB   COMPARISON   OF   TESTING   MACHINES. 


Fo.  5206. 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

(xauged  length,  2". 

This  specimen  was  put  on  centers  and  fouiid  to  be  crooked  in  the 
stem ;  hence  micrometer  observations  of  elongations  were  taken  on  two 
sides. 


Total. 


Poundt. 

200 
1,000 
2,000 
3,000 
4,000 
5,000* 
6,000 
7,000 
8,000 
7,000 
G,000 
5,000 
4,000 
3,000 
2,000 
1,000 

200 

200 
1.000 
2,000 
3,000 
4,000 
5,000 
G.OOU 
7.000 
8,000 
7,000 
0,000 
5, 000 
4.000 
3,000 
2.000 
1. 000 

200 


Per  sq  aarc 
I       inch.       ! 


i7i^««»4^;^«  SucccBsive  ,  t>«,--o«*»«»  1  Successive  I 

^2???Jh      elongHtion   ^^^^^^^  I  permanont 

per  inch,      perlucli.  •«^-        ;        set.        i 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
35,000 
30,000 
25,000 
20, 000 
15,000 
10,000 
5,000 
1,000 

1,000 
5,000 
10.000 
15,000 
20,000 
25, 000 
30,000 
35,000 
40,000 
35,000 
30,000 
25,000 
20,000 
15,000 
10,000 
5,000 
1,000 


Inch. 

iMh. 

0. 

0. 

.000150 

. 000150 

. 000300 

.000150 

.000500 

.000200 

.000050 

.000150 

.000800 

.000150 

.000950 

.000150 

.001150 

.000200 

. 001350 

.  OOOL'OO 

.0011;>0 

. 000200 

. OU0950 

.  000200 

.  00t»8!)U 

.000150 

.  OOOOoO 

.000150 

.  .000450 

.  0(M)200 

.  (100250 

.000200 

.OCX)  100 

. 000150 

0. 

0. 

.000150 

.000150 

. 000300 

.000150 

. 000450 

.OOOl.'Mj 

.  0(JO0O0 

. 000150 

.  OOOS(K) 

. 000200 

.  001000 

.  000200 

.001200 

. 000200 

. 001350 

.000150 

.001200 

.  000150 

.001000 

.  0002t)0 

.  000800 

. 000200 

.000000 

.000200 

.000450 

. 000150 

. 000300 

. 000150 

.000100 

.000200 

Inch. 


Inch. 


I 


Initial  load. 


— .  (K^ooriO     — .  000050 


I     0. 


Rotated  180°  and  obser- 
ve*: ion  repeated. 
Initial  load. 
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No.  5207. 
Marks,  gj^ 

Diameter,  ".505. 

bec'tioual  area,  .20  square  ioch. 

Gaaged  length,  2". 


Applied  loads. 

ElonKRtion 
por  iiich. 

Saccessive 

i 

Pomanent  Succensive 
remanent  j,^^^^^^„^ 

Kemarks. 

Totel. 

Per  square 
inch. 

elongation 
porlnch. 

Povndi. 
200 
1,000 
2,000 
3,000 
4.000 
5,000 
6.000 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
9,000 

12,680 

Pounda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
45,000 
63,400 

Inch, 
0. 

.000200 
.000500 
.000800 
.001000 
.031150 
.001300 
. 001400 
.001400 
.001460 
. 001450 
.017500 
.0200 
.0350 
.2100 

Tneh. 
.000200 

Itich.             Inch. 
0.                    0. 

Initial  load. 

Elastic  Umit. 
Tensile  strength. 

.000300 
.000300 
.000200 
.000150 

.606656    1      .066650 

.  000150 
.OOUlOOi 

0. 
.000050 

0. 

.000(150    ;    0. 
.000100    1      .000050 

1 

. 016050 

.002500 

.0150 

.1760 

; 

1 

i 

General  summary. 

Tensile  strengtli  per  square  inch  or  oriciual  section pouuds. .    63, 400 

Elastic  limit  per  square  inch  of  origins  section do. . .    38, 000 

Elongation  per  inch  after  rupture inch. .      .  3600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001450 

Reduction  in  diameter  at  point  of  rupture do. . .  •     .185 

Reduction  in  area  alter  rupture,  per  otMit  of  original  section 50.8 

Position  of  ruptare 1".  04  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sectiouM ".  25, ".  53 
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No.  5208. 

Marks,  giT, 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Appli 
Total. 

lhI  loads. 

Per  square 
inch. 

Eloogation 
per  inch. 

Succes.sive 
olougation 
per  inch. 

Pennaneut 
set. 

Successive ; 

pennaneut ;              Kemarks. 
set. 

1 

Pounds. 
200 
1,000 
2.000 
3.000 
4,000 
5.000 
6,000 
7,000 
8,000 
8,200 
9,000 
12.534 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
SJS.OOO 
40.000 
41,000 
45.000 
62,670 

Inch. 
0. 

.000100 
.000250 
.000450 
.000650 
.000800 
.000950 
.  001200 
.001350 
.0200 
.0350 
.2400 

Inch. 
0. 

.000100 
.000150 
.000200 
.000200 
.0001.50 
. 000150 
.000250 
.  000150 
. 018660 
.0150 
.2050 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

;::;:;. i ;;:: 

1 

1 

1 

Elastic  limit. 
Tensile  streugth. 

;;;:::::::::i::;::::::::: 

1 

::::-:::::::i:::::::;:::: 

1 

"'I 

General  summary. 

Tensile  strength  per  square  inch  of  original  section lionnds . .    62, 670 

Klastic  limit  per  sauare  inch  of  original  section do. . .    40, 000 

Klongation  per  inch  after  rupture inch . .      .  3550 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001350 

Reduction  in  diameter  at  point  of  rupture do. . .       .185 

Keduction  in  area  after  rupture,  per  cent  of  original  «eclion 59, 8 

Position  of  rupture ".80  ftwm  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  49*,  ".  22 
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No.  5209. 


Diameter,  ".505. 

Sectionul  area,  .20  square  inch. 

Gauged  lengtb,  2". 


Applied  loads. 

Eloneation 
per  Inch. 

Successive 
elonfffttion 
per  inch. 

Permanent, 
set. 

successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundt, 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
0.000 
7.000 
7.000 
7,800 
8,000 
9,000 
12,820 

Powndt. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
30,000 
35.0U0 
38,000 
89.000 
40.000 
45,000 
04,100 

Inch. 
0. 

.000100 
.000000 
.000150 
.000000 
.000750 
.000900 
.001150 
.001300 
.0150 
.0200 
.0350 
.2050 

Inch. 
0. 

.000100 
.000200 
.000150 
.000150 
.000150 
.0C0150 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

ElasUo  limit. 
Tensile  strength. 

0. 

.  0002.'>0         0. 

.000150 

.01J7 

.0U50 

.OLW 

.1700 

General  eummarif. 

Tensile  strength  per  square  inoh  of  original  sect  ion  . '. ponnds . .    04, 100 

Blasticlimit  per  square  inch  of  original  section do...    88.000 

Elongation  per  inch  after  rupture inch . .      .  3700 

Elongation  per  inch  under  strain  at  elAAtic  limit do  ..  .001300 

Beduotion  in  diameter  at  point  of  rupture do...       .185 

Rednction  in  area  after  rupture,  percent  of  original  section 59.  R 

Position  of  rupture 1''. 2  from  neck 

Character  of  broken  surface silk  v 

Elongation  of  inoh  sections J ".29,  ".45* 

H.  Ex.  92 16 
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No.  5210.  . 

Marks,  SI, 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  lengtb,  2". 


Applied  loads. 


Tofj-  ^"iS^r" 


Pounds. 
200 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
8,800 

9,000 

10.000 
11.000 
12,000 
13,000 
14,000 
16,000 
10,000 
10,040 


Found*. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
35,000 
40,000 
44,000 

46,000 

60,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
84,700 


I 


ElOD^ation 


I  Snoceaslve 


aonpaiion  oiongaUmi 


Inch. 
0. 
.000150 
.000300 
.000450 
.000600 
.000750 
.000000 
.001150 

001300 

001400 
.001550 

009000 
.0100 
.0150 
.0250 
.0300 
.0400 
.0500 
.0750 
.1650 


f: 


Inok. 
0. 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000100 
.000150 
.0074,'H) 
.001000 
.0050 
.0100 
.0050 
.0100 
.0100 
.0250 
.0900 


Permanent  SffS^J:;? 


Inch. 


Ineh. 


Remarks. 


—.000050       —.000050 


-.000050 


KliMtic  limit 


Tensile  strength. 


General  summary. 

Tensile  atrength  per  Hqpai-e  inch  of  original  section ponnds . .    84, 700 

Elastic  limit  i>er  saiinrc  inch  of  original  section do. . .    44, 003 

Eluugation  per  inch  alter  ruptui-e inch. .      .  2650 

Elongation  per  inch  ander  strain  at  elastic  limit do...  .001400 

Refluotion  in  diameter  at  point  ol  rupture do. . .        .  125 

Keduction  in  area  after  rupture,  per  cent  of  orlEriT^al  spctinn 43.3 

Poaiiiou  of  rupture 1".  12  from  neck 

Cliaracter  of  broken  surface silky 

Elongation  of  inch  sections ".21,  ".32^ 


TESTS   FOR    COMPARISON    OF   TESTING   MACHINES. 

No.  521L 
Marks,  ^l^ 
Diameter,  ''.506. 
Sectional  area,  .20  square  inch. 
Ganged  length,  2''. 


243 


Applied  loads. 

W?r 

Successire 
elongation 
perlnch. 

Permanent 
set. 

Suooeesive 

permanent 

set. 

Beuiarks. 

Toua. 

Per  square 
inch. 

Poundi, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
.30,000 
85,000 
40,000 
45,000 
48,000 
47,000 
48,000 
49,000 
50,000 
65,000 
60,000 
65,000 
70,000 
75,000 
80,000 
84,000 

Pounds. 
200 
1,000 
2,000 
3.000 
4,000 
5,000 
0,000 
7,000 
8,000 

oiooo 

0,200 

9,400 

9,600 

9,800 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

16,020 

Inch. 
0. 

.000150 
.000400 
.000550 
.000700 
.000800 

.oosar 

.001100 

.001860 

.001600 

.001550 

.011200 

.012050 

.012750 

.013550 

.0200 

.0250 

.0900 

.0400 

.0500 

.0700 

.1600 

Ineh. 
0. 

.000150 
.000260 
.000150 
.000160 
.000100 
.000150 
.000150 
000260 
.000160 
.000050 
.009650 
.000850 
.000700 
.000800 
.00«50 
.0050 
.0050 
.0100 
.0100 
.0200 
.0900 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

—.000050 

-.000050 

—.000050 
-.000050 

0. 
0. 

::::::::::::;::::::::::: 

1. ...!'!!.... 

1 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  orisinal  section pounds . .      84, 600 

lEIaatio  limit  per  square  ineh  of  original  section do. . .      46, 000 

Elongation  per  inch  after  ruptore inch . .       .  2650 

Elongation  per  inch  under  strain  at  elastio  limit do. . .    .  001550 

Reduction  in  diametor  at  point  of  rupture do. . .         .  186 

Bednction  in  area  after  rupture,  per  cont  of  ortginsl  M>ction 48. 8 

Position  of  rupture 1".  16  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".31*,  ".2Z 
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TESTS   FOR   COMPARISON   OP   TESTING   MAClilNfiS. 


No.  5212. 

Marks,  ^^ 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Saooesaiye 
elongation 
per  inch. 

Permanent 

set. 

Siiooeaeive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

PowiidM, 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
9,200 
0,400 
9,600 
9,800 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
17, 110 

PouruU. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46.000 
47,000 
48,000 
49.000 
60,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
85,550 

Inch. 
0. 

.000100 
.000300 
.000500 
.000700 
.000900 
.001100 
.001250 
.001450 
.  001650 
.010250 
.010600 
.011400 
.  012*250 
.013300 
.0150 
.0200 
.0300 
.0350 
.0500 
.0600 
.1200 
.1600 

0. 

.000100 
.000200 
.000200 
.000200 
.000200 
.000200 
.000150 
.000200 
.000200 
.008600 

.  .000350 
.000800 
.000850 
.001050 
.0017 
.0060 
.0100 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

1        ■' 

i 

.000050 

.000050 

.000050 

.  oomJ50 

0. 
0. 

1 

1 

.0050 
.0150 
.0100 
.0600 
.0400 



:;:;..    i ; 

Tensile  strength. 

Oenw'al  summary. 

Tensile  strength  per  square  Inoh  of  original  section pounds..    85,550 

Elastic  limit  per  square  inoh  of  original  section do. . .    45, 000 

Elongation  per  inc-b  after  rupture inoh. .      .  2750 

Elongation  per  inoh  under  strain  at  dastio  limit do. ..  .001650 

Reduction  in  diameter  at  point  of  rupture* do. . .        .  125 

deduction  in  area  after  ruptnro,  per  cent  of  uiigiiinl  «e(tioD 43. 3 

Position  of  r u ptu re ".08  ftom  neck 

C  haracter  of  brok  en  s ur face silkT 

Elongation  of  inch  sections ".82*. ".28 


CAST  IRON 

FROM 

WATERTOWN  ARSENAL  FOUNDRY, 

AND 

PIG  IRONS. 
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CAST  IRON    7S0M  WATERTOWN  AB8ENAL  FOUVDST,  AVD  PIO 

laOHS. 

The  specinienH  of  cast  iron  were  taken  from  cylinders  18  inches  long 
by  8  inches  diameter,  cored  3.^  inches  diameter,  poured  from  the  same 
metal  as  the  castings  they  represented. 

Specimens  of  pig  iron  were  turned  down  directly  from  sample  pigs. 

The  fnmace  charges  were  as  follows: 

The  heads  referred  to  in  the  furnace  charges  were  heads  of  shell  from 
previous  casts. 

The  scrap  iron  used  was  old  shot  and  shell,  bolsters,  and  gun-carriage 
scrap  of  good  quality. 


Baito  uf  cast. 


Fitmaoe  charge. 


Fnmace. 


January  1, 1804  . 


Pound*. 

Mtiirkirkpig 3,000 

Old  8-incli  shell 2,  riOO  ! 

Heads 2,500 

Scrap 500 


Total. 


8,500 


Aiignst  1, 1898 . 


i  MuirkirkpJg 3,000 

Shell 2,500 

Heads 2,500 

Scrap 500 


April  24,  1894 . 


April  hi,  1894  . 


Total 8, 500 

Kichmond  pig  No.  1 1, 000 

Ricbmond  pig  No.  2 1, 000 

Salisbury  pig  Xo.  4 1, 500 

Salisbury  i»ig  No.  4,  high 1, 500 

Scrap.... 5,000 


Total 10,000 

Salisbury  pig  N»i.  4 2, 750  , 

Salisbury  pig  No.  4,  high 2, 750 

Scrap 4,500 


October  10,  1803.... 


October  23,  1893. 


Oct4>ber  28,  189:1. . . 


Total 10. 000  ; 

Salisbury  pig  No.  4,  higli 4, 000 

Salisbui^  pig  Xo.  4 4, 000  \ 


Total 8.000 

Salisbury  pig  No.  4 1,250  , 

Salisbury  pig  No.  4,  hiir h 1, 250 

Heads 2,000  , 

Scrap 1,000 

vSholl 1,000  I 


Total 0,500 


Salisbury  pig  No.  4 3, 00« 

Salisbury  pig  No.  4,  high 3, 000 

Shell 1. 000 

Head« 1,000 

Scrap 1 ,  000 


Cupola. 


do.. 


do 


Total 9,000 


.do. 


No.  of 
tension 
teat.    I 


.do. 


.do. 


5078 


5080 


6114 


5113 


5000 


5091 


.do. 


5092 


248  CART   IRON   AND   PIG   IRONS. 

Cast  iron  from  IVatertown  Arsenal  Foundry ,  and  |ii^  trout— Continned. 


Dftte  of  CMt. 


Famace  charge. 


Faniaoe. 


No.  of 

tension 

test. 


March  14, 1804. 


Pounds. 

Saliaborj' pig  No.  4 6,000 

SaliRbiir3Miiff  No.  4jiish 2,000 

Softplg 4,000 

Hemeltedpig 0,000 


Total 18,000 


Do. 


Sali8lmrypigNo.4 2,250 

Sali«bnT7pigNo.4,  high 2,250 

Scrap  ......7. 4,600 


Total 9,000 


Air  famaoe. 


May  15,1891. 


Ridiinond  pig  No.  1 1.000  I 

Richmond  pig  No.  2 1,000 

Snli8bnrypigNo.4 1,600  ' 

Salisbury  pig  Xo.  4,  high 1,500 

Scrap 4,000 


Total 9,000 


May  11,  1894. 


Salisbury  pig  No.  4 6,000 

Salisbury  pig  No.  4,  high 2,000 

Softpig 4,000 

Itomeltedpig 0,000 

Total 18,000 


Do. 


Salisbury  pig  No.  4 2,009 

SalisburA'  pig  No.  4,  high 2, 000 

Softpig 2,000 

Scrap 4,000 


Total 10,000 


Juoe  6, 1804 . 


Richmond  pig  No.  1 460 

Richmond  pig  No.  2 460 

Salisbury  pig  No.  4 460 

Salisbury  pig  No.  4,  high 460 

Scrap 3,000 


June  21. 1893 . 


Junelft,18!)4. 


Total 4,800 


Mulrkirkpig 10,000 

Softpig 6,000 

Remeltedpig 10,000 


Total 26,000 


SaUsburypigNo.4 2,600 

Salisbury  pig  No. 4,  high 2,500 

RlcliiDond  pig  No.  1 2,600 

RiolvmondpigNo.2 2,500 

Softpig 6,000 

Repieltedpig  ....« 10,000 


Total 26,000 


May  25, 1804. 


November  21, 1893  . 


December  28. 1893. . 


Sallsbur>pigNo.4 2,500 

Salisbury  pig  No. 4,  high 2,500 

Richmond  pig  No  1 2,600 

Richmond  pig  No  2 2,600 

Softpig 6,000 

Remeltedpig 14,000 


Total 30,000 


Salisbury  pig  No.  4 0,000 

Salisbury  pig  No.  4,  high 2,000 

Softpig 4,000 

Remeltedpig 6,000 

Total 18,000 

Salisbury  pig  No.  4 6^000 

Salisbury  pig  Ku.  4,  hic!i 2,000 

Softpig :, 4,000 

Remeltedpig 6,000 

Total 18,000 


Cupob. 


..do. 


Air  furnace. 


Cupola. 


Airfiinincp. 


.do. 


.do. 


do... 


6000 


6100 


.'>116 


5110 


5117 


5119 


5079 


5120 


■ do  . 


5118 


5003 


5094 
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C<i9t  iron  from  Walertown  Arsenal  Foundry^  and  pig  irons — ContiDued. 


Date  of  cast. 

Furnace  charge. 

Furnace. 

No.  of 
tension 
test.    1 

1 

!                                                                 Potmdg. 

1  Saliabnry  pig  No.  4 6,000 

Salisbury  pig  No. 4,  lilRh 2,000 

j  Sort  pig 4,000 

Air  furnace.. 
Cupola 

Air  furnace.. 

5096 
6095 

5112 

Febmary  2, 18M ... 

1  Remelt«dpig 0,000 

1           Total 18,000 

^ j 

'!  Salisbury  pig  No. 4 2,250 

Salisbury  pig  No. 4,  bigU 2,250 

1  Scrap 5,500 

Total 10,000 

1 

April  18.1894 

Salisbury. pig  Xo. 4 2,500 

SaIisbur3'pigNo.4,  hiKh 2.500 

!  Rlchmoml  pig  No.  1 '2,500 

;  Richmond  pig  No.  2 2,500 

■  Softpig 0,000 

Risneltedpig 14,000 

Total 30,000 
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256      CHAIN   CABLE,  CHAIN    IRON,  SHACKLES,  AND    SWIVELS. 
TESTS  OF  SHACKLES  AND  SWIVELS. 


No,  of 
test. 

Desciiptioxi. 

Tensile 
streugtli. 

FniPtiired. 

6087 
6085 
6083 
6887 
0888 
6880 
6886 

6884 

6885 
6088 
0986 

6890 
6897 
6898 

6984 

7106 

U"  shackle 

l|"  shackle 

2"  shackle 

do 

Poundt, 
205.400 
274, 300 
351,900 
277.100 
274,400 
308,100 
317,200 

3S9,100 

330,300 
171,900 
139,900 

185,200 
186,700 
148,600 
261,400 

186,200 
219,900 

Acrosa  eye  oarryinir  toneue.    Fibrous. 
Bale  of  shackle.    Fibrous. 
Tongue  of  shackle. 
Bale  of  shackle  on  one  side.    Fibrous. 

Do. 

Do. 

do 

do 

2^"  shackle 

2J"  shackle 

do 

Bale  of  shackle  on  one  sMe;  60  per  cent  granular,  40 

per  cent  tibrous. 
Bale  of  shackle  9r^*s.  •    One  part  fibrous,  one  part 

grannlar.         cz=7«« 
Bale  of  shackle.    Both  parts  grannlar. 
Eye  of  male  part.    Fibrous. 
Eye  of  male  part.    Granular,  varying  fW>iu  coarse  io 

fine. 
Eye  of  male  part.    Fibrous. 
Pulled  off  head  of  male  part.    Grannlar. 
2"  end  Unk  in  the  weld.    Swivel  nniiUured. 
At  scarf  of  weld  in  the  bale;  the  line  of  fracture  fol- 

lowed  the  scarf. 
Bale  of  swivel ;  separated  along  the  scarf  weld. 
Bale  of  swivel ;  foflowe*!  soarf  of  weld ;  60  per  cent  of 

cent  fibrous. 

li"  swivel 

1  J"  swivel 

....  do 

do 

2"  swivel 

d» 

do 

r 
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TENSION  TESTS  OF  CHAIN  CABLE  AND  CHAIN  IRON  FROM  THE 

BOSTON  NAVY-YARD. 

TESTS  OF  CHAIN  CABLE. 


No.  of 
Test. 

Marks. 

Diameters. 

Sec- 
tional 
area  of 
chain. 

Tensile 
strength. 

Fractured. 

End 
links. 

Stad- 

ded 

links  of 

chain. 

Total. 

Per 
square 
inch. 

Gi81 
6482 

6182  o' 

7284 

K.S.N.Y.B.1.-.. 
N.S.N.Y.B.11... 
do 

In. 
2.72 

2.73 

3.00 
2.75 

Inche». 
2.52 

2.52 

8q.  in. 
9.97 

9.97 

Pounds, 
369,200 

369.100 

342,100 
378,800 

Founds. 
36, 030 

37,020 

34,810 
37,390 

First  studded  link  in  the 
quarter.  Granular.  In 
part  separated  along 
scarf  of  veld. 

End  Unk.  PuUed  oat 
piece  betveen  the  two 
quarters.  Granular  40 
percent. 

Ffrst  studded  link  in  the 
quarter.    Granular. 

Middle  link  at  the  welded 
end.  The  metal  in  part 
separated  along  the 
scarf  of  the  weld,  and  in 
part  through  the  iron. 

N.S-N.Y.B 

2.54 

10.13 

'  Ketesi  or  studded  links  of  No.  6482  after  having  been  fitted  with  now  end  Unks.    Interval  between 
iwo  tests,  soven  days. 

H,  Ex.  02 X7 
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CHAIKS.— PE007  STEESSES. 

Proof  stresses  applied  to  15-inch  gun-lift  chains,  manufactured  at  the 
Watertown  Arsenal,  Mass. 

Details  of  tests  of  breech  chains. 

Made  of  iron  1  inch  diameter,  with  end  links  IJ  inches  diameter. 

Samples  have  42  links,  not  including  end  links. 

The  lengths  of  chain  given  are  the  lengths  under  2,000  pounds,  center 
to  center  of  3-inch  pins  in  end  links. 


Lengths. 

126^'. 

126".  7. 

126". 

125".  6. 

Elongations  under  stress. 

Applied 

lOBllB. 

No.  6288. 

Ko.  6289. 

No.  6290. 

No.  6291. 

Pounds. 

Inches. 

Inches. 

Inches. 

Inches. 

2,000 

0. 

0. 

0. 

0. 

4,000 

.17 

.12 

.18 

.14 

6,000 

.81 

.26 

.26 

.27 

8,000 

.46 

.40 

.39 

.40 

10,000 

.6] 

.53 

.61 

.68 

12,000 

.74 

.70 

.64 

.67 

14.000 

.90 

.91 

.83 

.87 

15,000 

1.03 

1.10 

1.00 

1.00 

16,000 

1.20 

1.87 

1.25 

1.20 

17.000 

1.47 

1.76 

1.52 

1.45 

18,000 

1.72 

2.10 

1.88 

1.90 

19,000 

2.10 

2.60 

2.42 

2.85 

20,000 

2.64 

8.19 

3.02 

2.99 

2,000 

2.41 

2.92 

2.76 

2.73 

Details  of  tests  of  muzzle  chains. 

Made  of  iron  |  inch  diameter,  with  end  links  1  inch  diameter. 
Samples  have  35  links,  not  including  end  links. 
The  lengths  of  chain  given  are  the  lengths  under  2,000  pounds,  center 
to  center  of  2^-iuch  pins  in  end  links. 


Lengths. 

97".  1. 

98". 

97".  4. 

97".7. 

98".  26. 

Elonga 

Hone  nnde 

r stress. 

Applied 
loads. 

No.  6202. 

No.  6298. 

No.  6294. 

No.  6295. 

No.  6296. 

Pounds. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches, 

2,000 

0. 

0. 

0. 

0. 

0. 

4,000 

.03 

.09 

.20 

.16 

.16 

6,000 

.10 

.21 

.87 

.29 

.32 

8,000 

.22 

.31 

.60 

.40 

.48 

9,000 

.29 

.89 

.68 

.48 

.56 

10,000 

.38 

.46 

.65 

.55 

.64 

11,000 

.51 

.60 

.72 

.68 

.76 

12,000 

.78 

.60 

.82 

.89 

.93 

13,000 

1.16 

.77 

.98 

1.19 

1.80 

14,000 

1.60 

1.10 

L20 

L60 

1.82 

15,000 

2.16 

1.67 

1.71 

2.09 

2.43 

2,000 

2.00 

1.40 

1.56 

1.93 

2.27 
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BEASS  FOE  CONSOLR 

Oast  at  Watertown  Arsenal  in  dry  sand.    Samples  from  gate  of 
casting. 

(  Copper per  cent. .  55 

Mixture <  Zinc do 44 

(Tin do 1 

No.  6190. 
Diameter,  ''.664. 
Sectional  area,  .26  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Bloncation 
per  Inch. 

Snccessive 
elongation 
per  inch. 

PeriDRnent 
set 

Successire 

permanent 

set. 

Remarks. 

TotoL 

Per  square 
inoh. 

Pounds, 
250 
1,250 
2,600 
8,750 
4,000 
4.250 
4,500 
4,750 
5,000 
5.250 
6,500 
5,750 
6,000 
6,250 
6.500 
6.750 
7,000 
7,250 
7.500 
7,750 
8,000 
8.260 
8,500 
8.750 
9.000 
9,250 
9,480 

Pounds. 
1,000 
5,000 
10,000 
16,000 
16,000 
17.000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
83,000 
34,000 
85,000 
36.000 
37,000 
87,920 

Inch. 
0. 

.000388 
.000867 
. 001438 
.001538 
.001638 
.001967 

.002567 

.002867 

.003067 

.0a3400 

.004033 

.004567 

.005297 

.006000 

.007433 

.008467 

.010700 

.011333 

.014338 

.015833 

.020007 

.021767 

.0267 

.0300 

Inch. 
0. 

.000534 
.000566 
.000100 
.000100 
.000334 
.000333 
.000267 
.000300 
.000200 
.000333 
.000633 
.000534 
.000700 
.000738 
.001433 
.001034 
.002233 
.000633 
.003000 
.001500 
.004234 
.001700 
.004933 
.0033 

IneK 
0. 
0. 
0. 
0. 

Inch. 
0. 

IniUalload. 
ElasUo  limit. 

Tensile  stren^b. 

.000338 

.000333 

! 

I 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    87,920 

Elasticlimit  per  square  inoh  of  originiu  section do...    17.000 

Elongation  per  incn  after  rupture inch..      .0400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001033 

Bednction  in  diameter  at  point  of  rupture do . . .        .  034 

Keduction  In  area  after  rnptare,  per  oentof  original  section 11.6 

Position  of  rupture .- ".Oflpomneck 

Character  of  broken  surface 60  per  cent  light  yellow,  40  per  ceu  t  lavender  color 

Elongation  of  inch  sections ".  02, ".  02, ".  08* 
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BRASS  AND   BRONZE. 

No.  5197. 

Duplicate  op  No.  5196, 


Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

per  Inch. 

Sacoestiye 
eloncation 
perlnoh. 

Pemuuieiit 
aet. 

SncoesaiTe 

permanent 

aet 

Bemarka. 

Total. 

"fB-r" 

Pounds. 
250 
1,250 
2,500 
3,760 
4,000 
4.250 
4,500 
4,750 
5.000 
5,250 
5.600 
6,750 
6,000 
6,250 
6,500 
6,750 
7,000 
7,250 
7,600 
7,750 
8,000 
8,250 
8,500 
8,750 
9.000 
9,250 
9.600 
9,750 
10,000 
10,250 
10.476 

Powid*. 
1.000 
6,000 
10,000 
16.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
88,000 
84,000 
35,000 
86.000 
87,000 
88,000 
89,000 
40,000 
41.000 
41,900 

Ineh. 
0. 

.000333 
.000738 
.001167 
.001267 
.001333 
.001500 
.001633 
.001800 
.002000 
.002200 
.002567 
.002833 
.003067 
.003400 
.003867 
.004583 

005033 
.006000 
.006800 
.008133 
.009200 
.011333 
.012833 
.015000 
.010967 
.020000 
.022000 
.025667 
.027883 
.0838 

Ineh. 
0. 

.000333 
.000400 
.000434 
.000100 
.000066 
.000167 
.000188 
.000167 
.000200 
.000200 
.000367 
.000266 
.000234 
.000333 
.000467 
.000666 
.000600 
.000967 
.000800 
.001383 
.001067 
.002133 
.001500 
.002167 
.001967 
.003033 
.002000 
.003667 
.002166 
.005467 

Indi. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit 

Tensile  strength. 



' 



1 

.000100 

.000100 

1 

1 

1 

:!:;:::!::::i:::::::::::: 

I 

1 

::::;::;::::!;;:;:::;::;: 

1 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    41.900 

Elastic  limit  per  sQuaro  inch  of  original  section do...    22,000 

Elongation  per  inch  after  rupture inch..      .4070 

Elongation  per  inch  under  snrain  at  elastio  limit do...  .002200 

Bednction  in  diameter  at  point  of  rupture do...       .034 

Bednction  in  area  after  rupture,  per  cent  of  original  section 11.6 

Positi<m  of  rupture at  middle  of  stem 

Character  of  broken  surface lavender  color,  with  light  yellow  metal  interspersed 

Elongation  of  inch  seotiotts ".  02,  ".  09*,  ".  08 
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METAL  FOB  S-IKCH  SABOT,  EUBEKA  SHELL 
Oomposition  . 

No.  6472. 


(  Ou per  cent. .  76 

)Zn do....  25 


^%" 


.JJ7 


^W"       — ^ 


N 


Sectional  area.  .10  square  inch. 

Elastic  limit,  685  pounds  =  6,850  pounds  per  square  inch. 

Tensile  strength,  2,514  pounds  =  25,140  pounds  per  square  inch. 

Elongation  in  2  inches,  '^67  =  33.5  per  cent. 

Elongation  of  inch  sections,  '^32*,  "M. 

Diameter  at  fracture,  '^30;  area,  .071  square  inch. 

Contraction  of  area,  29.0  per  cent. 

Apx>earance  of  fracture,  uniform  lemon-yellow  color. 
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BRONZE  CTLINDEB  CAST  WITH  THE  CTLINDEB  HEAD  OF  KSUFP 
SPBIHG-EETUBH  MOBTAB  CABEIAGE. 

(  Copper per  cent. .  56 

Mixture <  Tiu do 44. 5 

(Zinc do 0.5 

No.  4924. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3''. 


Applied  loads. 

Blon^ation 
per  inch. 

Saooefwive 
elongation 
per  inch. 

Pei-raanent 
set. 

Sucoossive 

permanent 

set. 

Hemarks. 

T0t4kl. 

^^inX" 

Foundi. 
250 
600 
760 
1,000 
1,250 
1,600 
1,750 
2,000 
2,250 
2,500 
2,750 
3,000 
3,250 
3,500 
3,750 
4,000 
4.250 
4,500 
4,750 
5,000 
5,250 
5,600 
5,750 
6,000 
6,260 
6,500 
7,000 
7,500 
8,000 
8.260 

Founds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26.000 
28,000 
80,000 
32,000 
83,040 

Inch. 
0. 

.000100 
.000167 
.000267 
.000333 
.000433 
.000533 

.000700 
.000900 
.001033 
.001267 
.00L400 
.001700 
.001967 
.002300 
.002600 
.003167 
.003633 
.004167 
.004533 
.005367 
.006000 
.007167 
.008600 
.010167 
.016667 
.019333 
.027000 

Ineh. 
0. 

.000100 
.000067 
.000100 
.000066 
.000100 
.000100 
.000100 
.000067 
.000*200 
.000133 
.000234 
.000133 
.000300 
.000267 
.000333 
.000300 
.000567 
.000466 
.000534 
.000366 
.000834 
.000633 
.001167 
.001333 
.001667 
.005500 
.008666 
.007667 

Inch. 
0. 

Inch. 
0. 

_____ 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 

0. 

.000067 

.000067 

1           

.666633          .666566 

.002067 

.001434 

1 

::::::::::;:i:::. :::::::: 

1 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88,040 

Slastie  limit  per  sanare  inch  of  orlginju  section do...    11,000 

Elongation  per  inch  aftor  mptnre inch..      .0433 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001038 

Keduotion  in  diameter  at  point  of  rupture do. . .       .  024 

Redaction  bt  area  after  rupture,  per  cent  of  original  section 8.4 

Position  of  rupture I".  78  fhmi  neck 

Character  at  broken  surface.,  color  yariable  in  spots  from  a  light  yellow  to  a  light  shade  of  lavender 
Elongation  of  inch  seoUons ".03,  ".08%  ".20 
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BRASS  AND   BBONZE. 
Ko.  4924a. 


Specimen  from  mnner  of  bronze  as  above  describecL 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Tensile  strength,  2,990  pounds  =  11,960  pounds  per  square  inch. 

Appearance  of  fra<jture,  light-yellow  color,  spongy.  Before  testing; 
the  specimen  showed  spongy  metal  near  one  end.  Fracture  occurred 
at  that  place. 


BBOVZE  F£OH  WATEETOWV  ABfiVHAJ.  FOUVDBT. 

(  Cu per  cent.. 

Oomposition ^  Sn do. . . . 

(Zn do 

No.  5202. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


88 
8 

4 


AppUed  loads. 

Elonieatioin 
per  inoh. 

SaoceulTe 
elongation 
perlnch. 

Permanent 
set. 

Sncoeasiye 

permanent 

set. 

Bemarka. 

Total 

Persauaie 
ino^. 

PottYMlf. 

250 
500 
750 
1,000 
1,250 
1,500 
1,750 
2,000 
2.250 
2,500 
2,750 
3,000 
3,250 
8,500 
8,750 
4.000 
4.250 
4.500 
4.750 
5,000 
5,500 
6,000 
6,600 
7,000 
7,500 
8,000 
8,500 
9,000 
9,160 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
82,000 
84,000 
86,000 
86,640 

Inch. 
0. 
.000133 
.000267 
.000400 
.000567 
.000667 
.000738 
.000867 
.001000 
.001167 
.001288 
.001388 
.001567 
.001867 
.002233 

1004100 

.005667 

.008667 

.011967 

.0288 

.0400 

.0567 

.0800 

.1067 

.1267 

.1638 

.2000 

Inch. 
0. 

.000133 
.000134 
.000188 
.000167 
.000100 
.000066 
.000134 
.000133 
.000167 
.000066 
.000100 
.000234 
.000300 
.000366 
.001067 
.000800 
.001567 
.003000 
.003300 
.011333 
.0167 
.0167 
.0233 
.0267 
.0100 
.0366 
.0367 

Inch. 
0. 

Inch. 
0. 

-ynif.ffti  load. 

.000100 

.000100 

.000238 

.000133 

lEIavtie  limit. 

Tensile  strength. 

.000900 

.000667 

.010000 

.009100 

General  summary^ 

Tensile  strength  per  sqnaze  inch  of  original  section.* iKranda..    86,640 

Elastio  limit  per  saoare  inch  of  originu  section do...    12,000 

Elongation  per  inch  aftermplure inch..      .2167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001888 

Sednctlon  in  diameter  at  point  of  rapture do...       .064 

Reduction  in  area  after  mpture,  per  cent  of  original  section 27.0 

Position  of  rapture 'M3£romne6k 

Character  of  broken  sarfaoe nnifonn  Ught  yellow 

Elongation  of  inoh  sections ".  27*7 ".  W, ".  18 
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COPPERS  FOB  USE  IN  PEESSURE  GAUGES. 

CURVES    OF  PRESSURE  FOR    i^  SQUARE  INCH  AND  ^  SQUARE  IKCB 

GAUGES. 

No.  6297. 

Copper  cylinders  from  lot  of  copper  purchased  October,  1893.    Mean 
compression  of  ten  cylinders. 
Table  for  use  with  crusher  gauge  -3-^  square  inch  area. 
Mean  dimensions  of  coppers:  Length,  ".4996;  diameter,  '".2054. 


Loftdper 

Total  compression. 

square 
inch  on 

Mean 

crusher 

cor- 

gaage.A 

rected 

sauare 
nioh 

1. 

2. 

3. 

4. 

5. 

G. 

7. 

%. 

0. 

16. 

Hesn. 

sets. 

area. 

Pound9. 

Inch, 

Inch. 

Inch. 

Inch. 

Inch, 

Inch. 

Ineh. 

Inch. 

Inch, 

Inch. 

Inch. 

Inch. 

8,000 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

6,00') 

.0001 

.0001 

.0002 

.0001 

.0001 

.0003 

.0002 

.0001 

.0002 

.0005 

.0002 

.0002 

9,000 

.0006 

.0002 

.0004 

.0002 

.0002 

.0006 

.0003 

.0003 

.0007 

.0007 

.0004 

.0003 

10,000 

.0005 

11.000 

.0008 

12,000 

.0017 

.0010 

.0010 

.0018 

.0004 

.0020 

.0005 

.0015 

.0021 

.0016 

.0014 

.0013 

13.000 

.0021 

14.000 

.0034 

15.000 

.0065 

.0065 

.0052 

.0080 

.0050 

.0060 

.0017 

.0060 

.0068 

.0065 

.0057 

.0055 

16,000 

.0075 

.0066 

.0060 

.0085 

.0065 

.0070 

.0085 

.0072 

.0079 

.0070 

.0068 

.0065 

17,000 

.0001 

.0097 

0080 

.0095 

.0080 

.0102 

.0068 

.0096 

.0097 

.0078 

.0078 

.0074 

18,000 

.0125 

.0104 

.0095 

.0120 

.0102 

.0112 

.0070 

.0103 

.0125 

.0105 

.0106 

.0102 

19.000 

.0180 

.0120 

.0115 

.0130 

.0115 

.0132 

.0090 

.0120 

.0135 

.0125 

.0121 

.0117 

20,000 

.0148 

.0140 

.0136 

.0155 

.0136 

.0155 

.0106 

.0144 

.0150 

.  0135 

.0140 

.0135 

21,000 

.0167 

.0160 

.0160 

.0169 

.0160 

.0170 

.0125 

.0160 

.0175 

.0165 

.0160 

.0156 

22,000 

.0192 

.0178 

.0176 

.0190 

.0168 

.0191 

.0145 

.0182 

.0101 

.0175 

.0179 

.0174 

28.000 

.0205 

.0195 

.0195 

.0211 

.0195 

.0215 

.0160 

.0192 

.0220 

.0205 

.0199 

.0193 

24,000 

.0226 

.0220 

.0211 

.0230 

.0208 

.0230 

.0184 

.0224 

.0243 

.0220 

.0219 

.0213 

25,000 

.0235 

.0246 

.0226 

.0250 

.0230 

.0245 

.0200 

.0234 

.0250 

.0242 

.0230 

.0220 

26.000 

.0265 

.0252 

.0250 

.0276 

.0255 

.0270 

.0218 

.0252 

.0270 

.0255 

.0256 

.0240 

27,000 

.0286 

.0278 

.0205 

.0291 

.0270 

.0296 

.0233 

.0273 

.0297 

.0280 

.0277 

.0200 

28,000 

.0300 

.0303 

.0285 

.0308 

.0293 

.0.310 

.0260 

.0300 

.0320 

.0307 

.0300 

.0292 

29.000 

.0381 

.0325 

.0310 

.P335 

.0310 

.0335 

.0287 

.0320 

.0346 

.0330 

.0323 

.0314 

80,000 

.0356 

.0341 

.0338 

.0356 

.0328 

.0361 

.0810 

.0338 

.0366 

.0845 

.0344 

.0335 

31,000 

.0375 

.0365 

.0352 

.0380 

.0356 

.0876 

.0335 

.0860 

.0380 

.0370 

.0865 

.0355 

82.000 

.0807 

.0386 

.0378 

.0401 

.0876 

.0415 

.0350 

.0390 

.0405 

.0385 

.0388 

.0878 

83.000 

.0425 

.0418 

.0395 

.04.% 

.0401 

.0425 

.0375 

.0397 

.0426 

.0410 

.0410 

.0400 

84.000 

.0444 

.0430 

.0413 

.0450 

.0480 

.0455 

.0390 

.0430 

.0455 

.0440 

.0437 

.0426 

85,000 

.0468 

.0459 

.0435 

..0470 

.0445 

.0470 

.0415 

.0445 

.0475 

.0460 

.0454 

.0443 

86.000 

.0489 

.0477 

.0470 

.0497 

.0477 

.0498 

.0436 

.0478 

.0497 

.0480 

.0480 

.0460 

87.000 

.0513 

.0498 

.0486 

.0520 

.0495 

.0525 

.0574 

.0594 

.0518 

.0505 

.0503 

.0492 

88,000 

.0588 

.0520 

.0513 

.0632 

.0520 

.0548 

.0401 

.0520 

.0545 

.0525 

.0525 

.0614 

89,000 

.0567 

.0555 

.0634 

.0564 

.0545 

.0570 

.0518 

.0533 

.0566 

.0560 

.0551 

.0540 

40,000 

.0586 

.0694 

.0558 

.0586 

.0570 

.0501 

.0533 

.0562 

.0596 

.0580 

.0575 

.0564 

41,000 

.0611 

.0604 

.0585 

.0617 

.0581 

.0618 

.0560 

.0698 

.0615 

.0595 

.0598 

.0587 

42,000 

.0684 

0628 

.0004 

.0640 

.0620 

.0658 

.0580 

.0620 

.0636 

.0620 

.0624 

.0613 

43,000 

.0664 

.06.54 

.0633 

.0668 

.0686 

.0678 

.0602 

.0638 

.0660 

.0688 

.0646 

.0635 

44.000 

.0689 

.0686 

.0670 

.0691 

.0664 

.0697 

.0627 

.0665 

.0685 

.0675 

.0675 

.0664 

45,000 

.0715 

.0601 

.0686 

.0720 

.0684 

.0720 

.0654 

.0690 

.0720 

.0695 

.0698 

.0687 

46.000 

.0785 

.0729 

.0710 

.0745 

.0710 

.0750 

.0680 

.0715 

.0750 

.0730 

.0725 

.0714 

47,000 

.0750 

.0750 

.0723 

.0760 

.0734 

.0775 

.0708 

.0730 

.0765 

.0744 

.0744 

.0732 

48.000 

.0791 

.0760 

.0748 

.0791 

.0761 

.0805 

.0735 

.0760 

.0790 

.0770 

.0772 

.0760 

49.000 

.0615 

.0797 

.0779 

.0819 

.0780 

.0824 

.0752 

.0797 

.0830 

.0810 

.0800 

.0788 

50»000 

.0638 

.0826 

.0820 

.0845 

.0800 

.0850 

.0772 

.0810 

.0840 

.0830 

.0823 

.0811 

51,000 

.0666 

.8064 

.0835 

.0875 

.0845 

.0880 

.0808 

.0834 

.0865 

.0850 

.0851 

.0839 

62,000 

.0804 

.0879 

.0852 

.0893 

.0855 

.08«5 

.0845 

.0860 

.0890 

.0868 

.0873 

.0861 

53.000 

.0910 

.0902 

.0885 

.0925 

0878 

.0930 

.0860 

.0890 

.0920 

.0904 

.0900 

.0888 

54,000 

.0988 

.0938 

.0913 

.095C 

.0910 

.0958 

.0875 

.C920 

.0955 

.0925 

.0927 

.0915 

55.000 

.0969 

.0960 

.0930 

.Q980 

.0980 

.0975 

.0896 

.0940 

.0970 

.0950 

.0949 

.0937 

66,000 

.0984 

.0978 

.0960 

.1000 

.0962 

.1018 

.0925 

.0963 

.0904 

.0980 

.0976 

.0964 

57.000 

.1020 

.1000 

.0980 

.1030 

.0989 

.1034 

.0060 

.0991 

.1025 

.1010 

.1004 

.0992 

58,000 

.1041 

.1032 

.1010 

.1055 

.1015 

.1055 

.0990 

.1015 

.1060 

.1030 

.1030 

.1018 

69,000 

.1070 

.1050 

.1040 

.1076 

.1045 

.1080 

.1015 

.1060 

.1083 

.1070 

.1059 

.1046 

60.000 

.1098 

.1075 

.1060 

.1110 

.1065 

.1110 

.1035 

.1076 

.1109 

.1086 

.1082 

.1060 

61,000 

.1120 

.1105 

.1085 

.1125 

.1088 

.1140 

.1065 

.1090 

.1135 

.1008 

.1105 

.1092 

P,  Ex,  92 18 
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^o.  6297— Continued. 


Load  per 

Total  compression. 

square 
inch  on 

Mean 

crasher 

cor- 

gauge, ;^ 

rected 

square 
fncli 

1. 

2. 

3. 

4. 

6. 

0. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

area. 

Pounds. 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

Inch. 

Ineh. 

Inch. 

Inch. 

Inch. 

Ineh. 

Inch. 

62.000 

.1148 

.1140 

.1113 

.1147 

.1106 

.1165 

.1079 

.1120 

.1170 

.1136 

.1132 

.1119 

63,000 

.1165 

.1166 

.1149 

.1191 

.1138 

.1184 

.1100 

.1146 

.1200 

.1165 

.1160 

.1147 

64,000 

.1195 

.1185 

.1166 

.1205 

.1165 

.1215 

.1138 

.1176 

.1215 

.1186. 

.1185 

.1172 

65,000 

.1215 

.1216 

.1192 

.1225 

.1185 

.1247 

.1165 

.1205 

.1253 

.1210 

.1211 

.1198 

66,000 

.1260 

.1247 

.1225 

.1260 

.1215 

.1270 

.1180 

.1230 

.1280 

.1235 

.1239 

.1226 

67,000 

.1275 

.1259 

.1240 

.1289 

.1239 

.1290 

.  1210 

.1240 

.1323 

.1266 

.1264 

.1251 

68,000 

.1293 

.1288 

.1266 

.1304 

.1252 

.1325 

.1231 

.1276 

.1332 

.1290 

.1286 

.1272 

69,000 

.1325 

.1320 

.1280 

.1343 

.1285 

.1338 

.1258 

.1306 

.1365 

.1310 

.1813 

.1299 

70,000 

.1370 

.1350 

.1305 

.1366 

.1310 

.1368 

.1270 

.1325 

.UIO 

.1350 

.1342 

.1328 

71,000 

.1380 

.1359 

.1346 

.1384 

.1329 

.1395 

.1308 

.1355 

.1434 

.1385 

.1368 

.1854 

72,000 

.1401 

.1389 

.1365 

.1415 

.1380 

.1420 

.1338 

.1375 

.1470 

.1397 

.1396 

.1381 

73,000 

.1426 

.1410 

.1407 

.1443 

.1392 

.1437 

.1356 

.1397 

.1506 

.1426 

.1420 

.1406 

74,000 

.1449 

.1449 

.1420 

.1465 

.1416 

.1476 

.1380 

.1429 

.1540 

.1446 

.1449 

.1436 

76,000 

.1470 

.1470 

.1446 

.1490 

.1443 

.1503 

.1406 

.1466 

.1665 

.1465 

.1471 

.1457 

76, 000 

.1500 

.1488 

.1465 

.1520 

.1460 

.1526 

.1436 

.1479 

.1620 

.1510 

.1500 

.1486 

77,000 

.  1521 

.1515 

.1489 

.1544 

.1505 

.1565 

.1457 

.1502 

.1675 

.1516 

.1529 

.1515 

78,000 

.1555 

.1542 

.1520 

.1566 

.1517 

.15K4 

.1481 

.1536 

.1695 

.1555 

.1556 

.1541 

79,000 

.1585 

.1662 

.1546 

.1595 

.1540 

.1616 

.1508 

.1553 

.1725 

.1580 

.1681 

.1667 

80,000 

.1605 

.1589 

.1590 

.1608 

.1670 

.1645 

.1536 

.1580 

.1765 

.1607 

.1609 

.1695 

81,000 

.1628 

.1620 

.1600 

.1638 

.1693 

.1670 

.1560 

.1610 

.1806 

.1630 

.1635 

.1621 

82,000 

.1652 

.1640 

.1615 

.1674 

.1620 

.1696 

.1582 

.1630 

.1845 

.1658 

.1661 

.1647 

83,000 

.1680 

.1660 

.1642 

.1699 

.1640 

.1735 

.1610 

.1660 

.1886 

.1680 

.1689 

.1675 

84,000 

.1704 

.1079 

.1670 

.1724 

.1666 

.1764 

.1640 

.1684 

.  1928 

.1718 

.1718 

.1704 

85,000 

.1730 

.1705 

.1698 

.1738 

.1090 

.1790 

.1660 

.1710 

.1980 

.1735 

.1744 

.1730 

86,000 

.1736 

.1735 

.1729 

.1770 

.1704 

.1827 

.1689 

.1740 

.2016 

.1770 

.1772 

.1758 

87,000 

.1770 

.1760 

.1780 

.1800 

.1741 

.1868 

.1705 

.1775 

.2038 

.1805 

.1802 

.1788 

88,000 

.1792 

.1778 

.1770 

.1820 

.1760 

.1891 

.1736 

.1786 

.2088 

.1860 

.1828 

.1814 

89,000 

.1820 

.1810 

.1791 

.1840 

.1787 

.1925 

.1757 

.1820 

.2120 

.1875 

.1855 

.1841 

90,000 

.1847 

.1828 

.1815 

.1875 

.1815 

.1940 

.1780 

.1840 

.2190 

.1880 

.1882 

.1868 

91,000 

.1809 

.1847 

.1836 

.1895 

.1839 

.1966 

.1806 

.  1859 

.2210 

.1890 

.1902 

.1888 

92,000 

.1887 

.1870 

.1865 

.1946 

.1864 

.2015 

.1824 

.1890 

.2248 

.1910 

.1931 

.1917 

93,000 

.1920 

.18% 

.1896 

.1956 

.1880 

.2036 

.1847 

.1920 

.2292 

.1945 

.1959 

.1946 

94,000 

.1950 

.1920 

.1920 

.1960 

.1906 

.2054 

.1870 

.1035 

.2300 

.2000 

.1982 

.1908 

96.000 

.1960 

.1935 

.1045 

.1970 

.1940 

.2084 

.1895 

.1955 

.2820 

.2026 

.2008 

.1989 

96,000 

.1975 

.1962 

.1970 

.2010 

.1986 

.2116 

.1911 

.1997 

.2383 

.2030 

.2032 

.2018 

97,000 

.2005 

.1997 

.1990 

.2035 

.1991 

.2155 

.1946 

.2012 

.2380 

.2070 

.2058 

.2044 

98,000 

.2026 

.2010 

.2026 

.2055 

.1995 

.2165 

.1976 

.2033 

.2407 

.2089 

.2078 

.2064 

99.000 

.2048 

.2032 

.2040 

.2074 

.2005 

.2186 

.1990 

.2055 

.2440 

.2100 

.2097 

.2083 

100,000 

.2070 

.2052 

.2054 

.2100 

.2022 

.2225 

.2007 

.2078 

.2459 

.2120 

.2119 

.2105 

COPPERS  FOR  USE   IN  PRESSURE   GAUGES. 
No.  6298. 
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Copper  cylinders  from  same  lot  of  copper  as  'No.  6297.    Mean  com- 
pression of  ten  cylinders. 

Table  for  use  with  crusher  gange,  -^  square  inch  area. 

Mean  dimensions  of  coppers:  Length,  ".4996;  diameter,  ".2518. 


LoAdper 

Total  compression. 

aqoftre 
inch  on 

Mean 

crusher 

cor- 

gan««.A 

rected 

aqiuure 
Lioh 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

ftrea. 

Paundt, 

Inch. 

Inch. 

Inch, 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

8,000 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

6.000 

.0018 

.0015 

.0040 

.0025 

.0011 

.0002 

.0030 

.0025 

.0030 

.0026 

.0022 

.0020 

9,000 

.0083 

.0120 

.0148 

.0147 

.0108 

.0050 

.0165 

.0145 

.0141 

.0140 

.0126 

.0121 

10,000 

.0161 

11,000 

.0202 

12,000 

.0240 

.0240 

.0265 

.0246 

.0228 

.0205 

.0270 

.0288 

.0260 

.0260 

.0250 

.0243 

13,000 
14,000 
15,000 

.0281 
.0818 
.0355 

.0863 

.0376 

.0400 

.0340 

.0356 

.0336 

.0302 

.0396 

.0395 

.0890 

.0366 

16,000 

.0401 

.0895 

.0421 

.0409 

.  0370 

.0355 

.0420 

.0430 

.0420 

.0417 

.0404 

.0393 

17,000 

.0445 

.0456 

.0475 

.0461 

.0430 

.0400 

.0475 

.0475 

.0466 

.0470 

.0455 

.0444 

18,000 

.0490 

.0500 

.0520 

.0506 

.0470 

.0447 

.0525 

.0525 

.0510 

.0610 

.0500 

.0488 

10,000 

.0540 

.0537 

.0564 

.0560 

.0525 

.0497 

.0660 

.0565 

.0560 

.0560 

.0547 

.0536 

20,000 

.0586 

.0590 

.0615 

.0602 

.0560 

.0538 

.0613 

.0615 

.0607 

.0607 

.0503 

.0582 

21,000 

.0628 

.0630 

.0660 

.0637 

.0606 

.0595 

.0658 

.0666 

.0650 

.0051 

.0637 

.0626 

22,000 

.0688 

.0695 

.0710 

.0701 

.0655 

.0638 

.0709 

.0716 

.0707 

.0705 

.0602 

.0681 

23,000 

.0728 

.0736 

.0758 

.0740 

.0700 

.0696 

.0750 

.0759 

.0745 

.0748 

.0736 

.0726 

24,000 

.0778 

.0786 

.0796 

.0791 

.0750 

.0740 

.0800 

.0815 

.0800 

.0790 

.0785 

.0778 

25,000 

.0832 

.0882 

.0865 

.0840 

.0805 

.0785 

.0836 

.0856 

.0840 

.0839 

.0833 

.0821 

26,000 

.0881 

.0879 

.0920 

.0892 

.0855 

.0840 

.0902 

.0911 

.0897 

.0900 

.0888 

.0876 

27.000 

.0035 

.0943 

.0965 

.0944 

.0905 

.0895 

.0949 

.0956 

.0951 

.0955 

.0940 

.0028 

28,000 

.0063 

.0987 

.1007 

.0995 

.0960 

.0940 

.1000 

.1007 

.0996 

.1001 

.0088 

.0076 

20,000 

.1035 

.1035 

.1062 

.1045 

.1002 

.0995 

.1056 

.1056 

.1050 

.1060 

.1040 

.1028 

30,000 

.1090 

.1090 

.1121 

.1100 

.1045 

.1040 

.1006 

.1115 

.1108 

.1000 

.1090 

.1077 

31,000 

.1188 

.1138 

.1168 

.1138 

.1115 

.1095 

.1150 

.1165 

.1147 

.1150 

.1140 

.1127 

32,000 

.1190 

.1185 

.1226 

.1200 

.1151 

.1150 

.1197 

.1220 

.1200 

.1200 

.1191 

.1178 

33,000 

.1235 

.1235 

.1265 

.1240 

.1213 

.1200 

.1235 

.1260 

.1252 

.1260 

.1240 

.1227 

34,000 

.1294 

.1286 

.1825 

.1300 

.  1260 

.1255 

.1305 

.1318 

.  1306 

.1310 

.1296 

.1283 

35.000 

.1336 

.1343 

.1370 

.1350 

.1812 

.1302 

.1850 

.1365 

.1360 

.1360 

.1345 

.1331 

36.000 

.1305 

.1391 

.1421 

.1308 

.1365 

.1354 

.1405 

.1416 

.1408 

.1415 

.1397 

.1383 

37,000 

.1436 

.1440 

.1486 

.1460 

.1416 

.1405 

.1460 

.1475 

.1465 

.1460 

.1450 

.1436 

38,000 

.1494 

.1496 

.1526 

.1500 

.1465 

.1456 

.1506 

.1520 

.1513 

.1515 

.1499 

.1486 

30,000 

.1650 

.1547 

.1584 

.1550 

.1520 

.1506 

.1555 

.1668 

.1560 

.1570 

.1551 

.1537 

40,000 

.1600 

.1597 

.16.14 

.1610 

.1563 

.1555 

.1610 

.1630 

.1610 

.1610 

.1602 

.1588 

41,000 

.1647 

.1648 

.1670 

.1644 

.1615 

.1608 

.1655 

.1660 

.1665 

.1665 

.1648 

.1684 

42,000 

.1696 

.1700 

.1740 

.1705 

.1660 

.1655 

.1710 

.1710 

.1715 

.1710 

.1700 

.1686 

43  000 

.1748 

.1742 

.1773 

.1755 

.1720 

.  1705 

.1748 

.1765 

.1760 

.1756 

.1747 

.1733 

44,000 

.1799 

.1791 

.1820 

.1795 

.1762 

.1750 

.1805 

.1808 

.1808 

.1805 

.1794 

.1780 

45,000 

.1843 

.1836 

.1870 

.1853 

.1802 

.1791 

.1852 

.1860 

.1856 

.1860 

.1842 

.1828 

46.000 

.1895 

.1889 

.1915 

.1885 

.1865 

.1845 

.1809 

.1875 

.1008 

.1900 

.1888 

.1874 

47,000 

.1089 

.1931 

.1966 

.1936 

.1906 

.1890 

.1035 

.1956 

.1046 

.1941 

.1935 

.1821 

48,000 

.1090 

.1975 

.2000 

.1981 

.1940 

.1035 

.1990 

.1094 

.1997 

.1997 

.1980 

.1966 

49,000 

.2030 

.2020 

.2047 

.2020 

.1980 

.1990 

.2020 

.2037 

.2040 

.2036 

.2022 

.2008 

50,000 

.2070 

.2061 

.2091 

.2061 

.2040 

.2026 

.2060 

.2080 

.2080 

.2080 

.2065 

.2051 

51,000 

.2105 

.2110 

.2130 

.2095 

.2075 

.2060 

.2120 

.2115 

.2125 

.2120 

.2106 

.2092 

62.000 

.2157 

.2150 

.2176 

.2145 

.2125 

.2113 

.2160 

.2159 

.2170 

.2156 

.2161 

.2137 

53,000 

.2103 

.2186 

.2211 

.2177 

.2155 

.2140 

.2195 

.2201 

.2196 

.2185 

.2184 

.2170 

54.000 

.2250 

.2220 

.2255 

.2218 

.2195 

.2175 

.2240 

.2236 

.2235 

.2226 

.2211 

65,000 

.2267 

.2248 

.2284 

.2256 

.2235 

.2211 

.2290 

.2277 

.2278 

.2260 

.'2261 

.2247 

56,000 

.2306 

.2296 

.2331 

.2281 

.2275 

.2241 

.2320 

.2313 

.2305 

.2201 

.2296 

.2283 

57,000 

.2335 

.2340 

.2362 

.2320 

.2315 

.2280 

.2345 

.2345 

.2347 

.2830 

.2320 

58,000 

.2373 

.2365 

.2400 

.2360 

.2339 

.2388 

.2380 

.2375 

.2360 

.2865 

.2352 

60,000 

.2405 

.2405 

.2428 

.2384 

.2375 

.2360 

.2426 

.2414 

.2405 

.2395 

.2400 

.2387 

60,000 

.2448 

.2440 

.2465 

.2425 

.2410 

.2397 

.2450 

.2440 

.2441 

.2425 

.2484 

.2421 

61,000 

.2472 

.2465 

.2496 

.2448 

.2488 

.2420 

.2480 

.2475 

.2465 

.2460 

.2461 

.2448 

62.000 

.2605 

.2505 

.2532 

.2481 

.2465 

.2452 

.2510 

.2605 

.2407 

.2490 

.2404 

.2481 

68,000 

.2545 

.2628 

.2562 

.2511 

.2504 

.2490 

.2545 

.2540 

.2530 

.2526 

.2528 

.2515 

64,000 

.2566 

.2565 

.2680 

.2640 

.2535 

.2530 

.2665 

.2570 

.2660 

.2650 

.2556 

.2543 

66.000 

.2508 

.2690 

.2610 

.2560 

.2562 

.2550 

.2596 

.2586 

.2585 

.2680 

.2579 

.2666 

66,000 

.2625 

.2830 

.2640 

.2590 

.2586 

.2670 

.2620 

.2615 

.2610 

.2606 

.2609 

.2506 

67,000 

.2646 

.2640 

.2665 

.2625 

.2628 

.2600 

.2650 

.2636 

.2632 

.2638 

.2636 

.2633 

68,000 

.2670 

.2670 

.2690 

.2650 

.2640 

.2625 

.2678 

.2660 

.2660 

.2659 

.2660 

.2647 

60.000 

.2605 

.2605 

.2715 

.2868 

.2665 

.2660 

.2704 

.2688 

.2690 

.2681 

.2686 

.2674 

70,000 

.2728 

.2742 

.2740 

'.2700 

.2691 

.2678 

.2730 

.2710 

.2702 

.2710 

.2713 

.2701 

276  COPPERS   FOR    USE    IN    PRESSURE   GAUGES. 

No.  6298— Continued. 


h0itdpw 
ujiiara 
Inoboa 

■quHm 
inoh 
area. 

ODT- 

Hutu. 

1. 

2. 

S. 

4. 

5, 

e. 

7, 

e. 

B. 

10. 

M»ii. 

Foundt. 
71,00C 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87.000 
88.000 
89,000 
90,000 
91,000 
92,000 
93,000 
94,000 
95.000 
96.000 
97,000 
98,000 
99,000 
100,000 

Fneh. 
.2751 
.2775 
.2798 
.2822 
.2845 
.2866 
.2886 
.2910 
.2930 
.2945 
.2965 
.2982 
.3003 
.8024 
.3039 
.8054 
.3076 
.3090 
.3110 
.3122 
.3136 
.3150 
.3165 
.3183 
.3194 
.3210 
.3221 
.3235 
.3249 
.3256 

Inch. 
-.2751 
.2770 
.2789 
.2815 
.2840 
.2865 
.2882 
.2905 
.2930 
.2945 
.2968 
.2986 
.3005 
.8023 
.3040 
.3050 
.3075 
.3094 
.8110 
.3128 
.3139 
.8150 
.3175 
.3187 
.3203 
.8215 
.3230 
.3240 
.3255 
.3270 

Inch. 
.2761 
.2787 
.2808 
.2830 
.2851 
.2871 
.2896 
.2016 
.2940 
.2955 
.2975 
.3000 
.3010 
.3030 
.3049 
.3065 
.8079 
.3099 
.8118 
.3130 
.3150 
.3165 
.3175 
.3105 
.3205 
.3220 
.3231 
.8250 
.3260 
.3270 

Inch. 
.2720 
.2735 
.2766 
.2789 
.2815 
.2835 
.2852 
.2873 
.2897 
.2911 
.2934 
.2956 
.2977 
.2994 
.3011 
.3027 
.3045 
.3060 
.8079 
.3095 
.3114 
.3128 
.3144 
.3155 
.3170 
.3186 
.3199 
.3213 
.3229 
.8245 

Inch. 
.2716 
.2732 
.2765 
.2791 
.2805 
.2828 
.2850 
.2870 
.2890 
.2916 
.2925 
.2942 
.2965 
.2984 
.3002 
.3022 
.3040 
.3054 
.3070 
.3089 
.3102 
.3119 
.3135 
.3150 
.3160 
.3175 
.3190 
.3205 
.3224 
.3239 

Inch. 
.2700 
.2725 
.2746 
.2765 
.2786 
.2809 
.2835 
.2853 
.2871 
.2898 
.2920 
.2939 
.2950 
.2970 
.2990 
.3010 
.8020 
.8032 
.3059 
.3070 
.3088 
.3102 
.3120 
.3135 
.3150 
.3165 
.3180 
.3195 
.3208 
.3225 

Inch. 
.2740 
.2775 
.2805 
.2821 
.2845 
.2870 
.2892 
.2910 
.2980 
.2950 
.2079 
.2990 
.3009 
.3028 
.3050 
.3065 
.3083 
.3105 
.3116 
.3125 
.3140 
.3152 
.3170 
.3185 
.3201 
.3210 
.3223 
.3240 
.3253 
.3265 

Inch. 
.2731 
.2756 
.2780 
.2808 
.2825 
.2837 
.2870 
.2889 
.2909 
.2927 
.2938 
.2960 
.2985 
.3005 
.3020 
.3027 
.3050 
.3070 
.3087 
.3103 
.8120 
.3135 
.3149 
.3170 
.3185 
.3200 
.8215 
.3230 
.3244 
.3256 

Inch, 
.2731 
.2755 
.2779 
.2805 
.2835 
.2849 
.2860 
.2891 
.2910 
.2930 
.2049 
.2970 
.2089 
.3005 
.3026 
.8032 
.3058 
.3076 
.3094 
.3120 
.3130 
.3143 
.3156 
.3170 
.3188 
.3205 
.  3215 
.3230 
.3243 
.3261 

Inch. 
.2740 
.2759 
.2779 
.2805 
.2827 
.2847 
.2888 
.2803 
.2906 
.2929 
.2950 
.2971 
.2088 
.3010 
.3029 
.3045 
.3068 
.3080 
.3094 
.3110 
.3125 
.3150 
.3161 
.3177 
.3195 
.3210 
.3226 
.3236 
.3246 
.3265 

Inch. 
.2786 

.2767 
.2781 
.2805 
.2827 
.2848 
.2869 
.2891 
.2911 
.2931 
.2950 
.2970 
.2988 
.3007 
.3026 
.3041 
.3050 
.3076 
.3094 
.3109 
.3124 
.3139 
.3155 
.3171 
.3185 
.3200 
.3213 
.3227 
.  3241 
.3255 

Inch. 
.2723 
.2746 
.2769 
.2793 
.2815 
.2837 
.2858 
.2880 
.2900 
.2920 
.2939 
.2959 
.2977 
.2997 
.3016 
.3031 
.3040 
.3066 
.3084 
.3099 
.3114 
.3130 
.3146 
.3162 
.3176 
.3101 
.3204 
.3218 
.3232 
.3246 

CO?PEBS  FOR   USE   IN  PEES8UKE   GAUGEJ 
No.  6302. 

4z«  **^«  jS***»J)^i'f  ®^®  ^™™  '®*  received  at  Sandy  Hook,  J 
^®«/?  J?f  o«fl  "»'<>»  of  ten  cylinders.  ' 

.^^^^      ^ea^ *''*'»  crusher  gauge,  -Ar  square  inc 


/S^^ 

'm/ 


^^^^1'^^^^  crusher  gauge,  ^^  square  inch  area, 
^^^ons  of  coppers:  Length,  ".4996;  diametei 

Total  compression. 


II 


N 


» 


/o. 

0070  I  -  €Hy75 
OISS  /  .  0180 
0305    /    -  ^-'i? 

0532  /  .^f^ 
0589  /  .  ££S? 
0625  /    .  0«25 

0725  /  -  £jf 5 
078O         -22fo 

-  ^^^2 


Inch. 
0. 
.0070 
.0105 
.0310 
.0440 
.040tf 
.0542 
.0584 
.0620 
.0677 
.0735 
.0780 


1915 

2962 

2015 

.2058 

.2105 

:2i4i 

2196 

2235 
2278 
23" 


Inch. 
0. 

.0071 
.02U2 
.0938 
.0467 
.0502 
.0555 
.0605 
.0660 
.0695 
.0750 


.0917 
.0962 
.1018 
.1064 
.1120 
.1180 
.1240 
.1289 
.1342 
.1402 
.1455 
.1520 
.1562 
.1618 
.1667 
.1726 
.1774 
.1834 
.1874 
1931 
.1980 
.2028 
2071 
.2120 
.2159 
.2205 
.2245 
.2285 
.2329 
.2375 
.2406 
.2445 
.2475 
.2513 
.2542 
.2575 
.2610 
.2640 
.2668 
.2699 
.2726 
.2750 
.2778 
.2806 
.2831 
.2856 
.2879 
.2903 
.2929 
.2947 
.2969 
.2992 
.3020 


Inch. 
0. 

.0061 
.0190 
.0317 
.0450 
.0485 
.0530 
.0589 
.0634 
.0690 
.0740 
.0800 
.0855 
.0900 
.0950 
.1009 
.1060 
.1124 
.1170 
.12.31 
.1278 
.1340 
.1391 
.1454 
.1506 
.1561 
.1618 
.1670 
.1725 
.1770 
.1830 
.1875 
.1925 
.1966 
.2024 
.2069 
.2118 
.2159 
.2205 
.2246 
.2285 
.2325 
.2368 
.2406 
.2445 
.2480 
.2513 
.2539 
.2570 
.2605 
.2634 
.2665 
.2606 
.2714 
.2746 
.2775 
.2804 
.2830 
.2855 
.2878 
.2000 
.2925 
.2945 
.2968 
.2990 
.3010 


Intih. 
0. 

.0095 
.0200 
.0335 
.0461 
.0515 
.0555 
.0605 
.0658 
.0705 
.0755 
.0815 
.0858 
.0916 
.0962 
.1015 
.1080 
.1132 
.1180 
.1238 
.1291 
.1350 
.1403 
.1465 
.1524 
.1568 
.1622 
.1678 
.1732 
.1788 
.1840 
.1878 
.1929 
.1970 
.2020 
.2066 
.2115 
.2155 
.2202 
.2244 


.2896 
.2435 
.2474 
.2510 
.2544 
.2570 
.2507 
.2630 
.2660 
.2694 
.2715 
.2740 
.2765 
.2795 
.2820 
.2846 
.2870 
.2893 
.2915 
.2940 
.2963 
.2985 
.3010 


huh. 
0. 

.0089 
.0205 
.0330 
.0465 
.0488 
.0545 
.0613 
.0640 
.0600 
.0740 
.0790 
.084iS 
.0897 
.0952 
.1004 
.1055 
.1111 
.1170 
.1230 
.1280 
.1350 
.1405 
.1458 
.1515 
.1570 
.1625 
.1675 
.1729 
.1780 
.1835 
.1879 
.1930 
.1972 
.2018 
.2069 
.2120 
.2165 
.2210 
.2245 
.2289 
.2331 
.2363 
.2406 
.24M 
.2478 
.2514 
.2544 
.2575 
.2009 
.2646 
.2672 
.2706 
.2734 
.2752 
.2780 
.2809 
.2833 
.2860 
.2881 
.2905 
.2930 
.2953 
.2975 
.2995 
.8015 
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No.  6302-Oontinued. 


Load  per 

square 

Inchon 

crasher 

gauge,^ 

square 

fnch 

area. 

Total  compression. 

Mean 
cor- 
rected 
sets. 

1. 

2. 

8. 

4. 

6. 

6. 

7. 

8. 

9. 

10. 

Mean. 

P<mnd». 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85.000 
86,000 
87,000 
88,000 
89,000 
90,000 
91,000 
92,000 
98,000 
94.000 
95,000 
06,000 
97,000 
98,000 
99,000 

100,000 

Inch. 
.3028 
.3050 
.8070 
.3089 
.3110 
.8125 
.3146 
.3100 
.8179 
.8196 
.8213 
.8229 
.3344 
.8260 
.8275 
.8288 
.8802 
.8819 
.8331 
.8346 
.8356 
.8369 
.8380 
.8393 

Inch. 
.3028 
.3047 
.3068 
.8087 
.3106 
.8124 
.3142 
.8157 
.8176 
.8195 
.8212 
.8227 
.8240 
.8258 
.8273 
.8286 
.3302 
.3319 
.3330 
.3843 
.3360 
.3371 
.8385 
.8395 

Inch. 
.3027 
.8044 
.3065 
.8087 
.8105 
.3122 
.3138 
.3155 
.317^ 
.3194 
.3210 
.3224 
.3238 
.3251 
.3268 
.3285 
.33C0 
.8315 
.3328 
.8342 
.3355 
.3370 
.8382 
.8393 

Inch. 
.8008 
.3030 
.3049 
.8067 
.3085 
.8106 
.8125 
.3140 
.3157 
.8175 
.3193 
.3210 
.3225 
.3240 
.3255 
.3270 
.3285 
.3300 
.8315 
.3328 
.3340 
.3353 
.3367 
.8378 

Inch. 
.3036 
.3055 
.3076 
.8096 
.3114 
.8180 
.8148 
.3165 
.8184 
.8201 
.8218 
.3233 
.8249 
.8265 
.3282 
.8298 
.3318 
.3325 
.3340 
.8355 
.3367 
.3382 
.3395 
.8406 

Inch. 
.3031 
.3050 
.3072 
.8003 
.8113 
.3130 
.8146 
.8163 
.8184 
.3200 
.3217 
.3232 
.8248 
.8262 
.3280 
.3295 
.8308 
.8325 
.83.37 
.8350 
.3368 
.3376 
.8890 
.8899 

Inch, 
.3026 
.3044 
.3065 
.8085 
.8106 
.3128 
.3140 
.3157 
.3176 
.3194 
.3209 
.8226 
.8244 
.8258 
.3272 
.8285 
.3300 
.3315 
.3330 
.8840 
.3352 
.8366 
.8880 
.3390 

Inch. 
.3037 
.8066 
.3077 
.3097 
.3115 
.3134 
.3161 
.3168 
.3188 
.8206 
.8228 
.8284 
.8250 
.3261 
.3276 
.3296 
.3311 
.3325 
.3339 
.3362 
.3366 
.3379 
.3392 
.8403 

Inch. 
.3026 
.3048 
.3062 
.8084 
.3102 
.3120 
.8185 
.3151 
.3168 
.3187 
.3205 
.8220 
.8235 
.8250 
.8265 
.3281 
.3206 
.8310 
.3325 
.8340 
.3352 
.3364 
.8378 
.8390 

Inch. 
.3020 
.3038 
.3055 
.8074 
.8095 
.8114 
.3130 
.3149 
.3165 
.8185 
.8204 
.3218 
.8235 
.3249 
.3265 
.3280 
.8295 
.8310 

.8838 
.3350 
.3365 
.3.376 
.8390 

Inch. 
.3027 
.3046 
.8066 
.8086 
.3105 
.8128 
.8140 
.3156 
.3175 
.3103 
.8210 
.8225 
.3241 
.8255 
.3271 
.3286 
.3301 
.8316 
.8330 
.3343 
.8356 
.8369 
.8382 
.8894 

Inch. 
.3016 
.3035 
.3055 
.3075 
.3094 
.8112 
.3129 
.3146 
.3165 
.3183 
.8200 
.3215 
.3231 
.3245 
.3261 
.3277 
.3292 
.3307 
.3321 
.3334 
.8347 
.8860 
.  3873 
.8385 

3.2-INCH  SHRAPNEL. 

STEEL  CASE,  CAST-IEON  GEENADE,  AND  BASE. 
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S.S-IVCH  SHSAPHEL. 
No.  6517. 

Compression  of  shrapnel  complete  except  powder  charge. 

Branded  on  base:  '^Frauki'ord  Arsenal  3''.2.'' 

Base  chamfered.  Load  on  base  received  on  an  annular  ring  3'^03 
exterior  diameter. 

Measurements  taken  on  diameters  A,  B,  and  0,  diameter  A  being 
located  over  the  circumferential  groove  in  the  inside  of  the  case. 

Area  of  base  3''.2  diameter,  8.04  square  inches. 

Sectional  area  of  case,  lull  section,  1.91  square  inches. 

Sectional  area  of  case  at  circumferential  groove,  1.20  square  inches. 


AppUed  loads. 

Heasuremouts  of  diameters. 

Per  sqaare 

Per  square 

Per  square 

Totia. 

inch  on 

inch  on  full 

inch  atoir- 

A. 

B, 

C. 

8.2-inch  di- 

section of 

onlar  groove 

ameter. 

case. 

incase. 

Poundt. 

Pounds. 

Pounds. 

Pounds. 

Inches. 

Inches. 

Inches. 

1,0U0 

124 

523 

833 

3. 1791 

8.1796 

3. 1793 

15,000 

t.866 

7,853 

12,500 

3.1797 

3.1803 

3.1802 

80.000 

8,731 

15,707 

25,000 

3. 1803 

8.1806 

3.1803 

46,000 

6,507 

23,560 

37,500 

8.1812 

8.1809 

3.1807 

60,000 

7.463 

31,414 

50,000 

3.1857 

8. 1813 

8. 1812 

70,000 

8,706 

36.649 

5H,833 

3.1951 

3. 1819 

3.1817 

72,600 

9,017 

37.958 

60,417 

3.1977 

8.1822 

8.1818 

76,000 

9,328 

39,207 

62,500 

3.2008 

3.1826 

8.1819 

1.000 

124 

523 

833 

3.1967 

8.1804 

8.1806 

Test  discontinued. 


No.  6518. 


Compression  of  shrapnel  empty. 

Diameters  measured  at  same  places  as  in  test  No.  6517. 


AppUed  loads. 

Measurements  of  diameters. 

Total. 

Per  square 
inch  on 

8.2-inoh  di- 
ameter. 

Per  sqaare 

inch  on  full 

section  of 

case. 

Per  square 

inch  at  cir- 

ouiargrooye 

In  case. 

A. 

B. 

C. 

Pounds. 

1,000 
15,000 
80,000 
46,000 
60,000 

0. 

Pounds. 
124 
1.866 
8.781 
6,697 
7,468 

Pounds. 

523 

7.853 

15,707 

23,560 

81,414 

Pounds. 
833 
12  500 
26,000 
37,500 
60,000 

Inches. 
3.1798 
8.1803 
3.1812 
3.1827 
3.2176 
8.2137 

Inches. 
3.1795 
3.1799 
8.1802 
3.1804 
8. 1818 
8.1797 

Inches. 
3. 1781 
8.1783 
8.1787 
8.1789 
8.1797 
8.1783 

Two  cracks  were  developed  in  the  cast-iron  grenade  at  the  joint  next 
the  case. 

There  was  general  bulging  of  the  shrapnel,  as  indicated  by  measure- 
ments on  diameters  B  and  0,  and  a  well-defined  ridge  thrown  out  at  the 
circumferential  groove  at  diameter  A* 
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COMPBESSIOH  TESTS  OF  HELICAL  SPBIHOS. 

Inchos. 
TDiameter  of  wire 50 

rfc;r«^««;^^o  ^4?  o^^:.^o.e       J  Exterior  diameter  of  coils 3. 84 

Dimensions  of  springs...  .^j).gj^^^  ^^^^^  ^^.^^^  ^^^  ^^ 

(^    same  springs 67 

Weight  of  one  spring,  4  pounds  10  ounces. 


No.  of 
test 

Initial 

Loads  when  heights  of  springs  were— 

Final 

height  of 

Closed  down. 

height  of 

spring. 

6". 

4|". 

6". 

spring. 

Load. 

Height. 

Jnehes. 

InrhsM. 

Pound9. 

Pounds. 

Pounds. 

Inches. 

Pounds. 

7007 

7.90 

751 

1,228 

1,700 

4.07 

7U3 

7.89 

7008 

7.98 

706 

1,266 

1,620 

4.07 

747 

7.03 

7009 

7.06 

700 

1,215 

1,598 

4.09 

717 

7.90 

7010 

7.91 

722 

1, 172 

1,510 

4.10 

676 

7.87 

7011 

7.80 

726 

1,190 

1,520 

4.20 

660 

7.74 

7012 

7.90 

741 

1,178 

1,600 

4.10 

664 

7.81 

7013 

7.97 

771 

1,222 

1,620 

4.02 

698 

7.89 

7014 

7.90 

732 

1,186 

1,550 

4.10 

698 

7.87 

7015 

7.92 

716 

1,162 

1,560 

4.08 

666 

7.90 

7016 

7.90 

741 

1,188 

1,530 

4.06 

673 

7.82 

Springs  Nos.  7008  and  7011  closed  down  and  kept  in  that  condition 
17  hours,  then  released  and  retested. 


No.  of 
test. 

Initial 
height  of 
spring. 

Loads  when  heights  of  springs  were— 

Final 

height  of 

spring. 

6". 

H"' 

Closed  down. 

6". 

Load. 

Height. 

7006a 
7011a 
7016  a 

7.73 
7.59 
7.83 

Pounds. 
078 
610 
712 

Pounds. 
1,140 
1,078 

Pounds. 
1,490 
1,420 

Inches. 
4.07 
4.20 

Pounds. 
652 
566 

Inches. 
7.60 
7.57 

Spring  No.  7016  was  loaded  five  times,  compressing  the  spring  each 
time  to  a  height  of  4''.25;  finally  the  spring  at  a  height  of  6''  sus- 
tains 665  pounds,  the  final  height  unloaded  being  7''.80. 
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Fbictional  Resistance  of  a  Steel  Ring  Shrunk  on   a 
Wrought-Iron  Tube. 


-^ 

1 

T 
Tube,         "~\ 

— 

1 

«■»■*■ -»j 

^' 


No.  6211. 

Interior  diameter  of  ring  bored  to  ".815;  it  was  then  expanded  by 
beat,  and  shrank  on  the  tube. 

Ring  was  forced  off  the  nearer  end  of  the  tube. 

Ultimate  frictional  resistance,  23,700  pounds. 

A  sudden  throb  accompanied  the  first  starting  of  the  ring  along  the 
tube,  the  load  being  momentarily  reduced. 

Again  increasing  the  pressure  on  the  ring,  the  maximum  resistance 
was  again  met,  after  which  there  was  a  gradual  loss  in  frictional  resist- 
ance as  the  movement  of  the  ring  was  continued. 

The  metal  of  the  tube  in  front  of  the  ring  was  abraded  and  small 
chips  sheared  off  the  surface. 

That  part  of  the  tube  which  was  covered  by  the  ring  when  in  posi- 
ion  ready  for  testing  was  not  sensibly  abraded,  nor  was  the  inside 
turface  of  the  ring. 

8 

Resistance  of  Stebl  Nut  Screwed  on  a  WroughtIron  Tube. 

No.  6212. 

A  steel  nut  f "  long  by  1".5  outside  diameter  was  screwed  on  the 
opposite  end  of  the  wrought-iron  tube  used  in  test  No.  6211,  using  a 
Franklin  Institute  thread  14  per  inch. 

Diameter  at  the  root  of  the  thread  on  the  tube  was  ^^75. 

The  nut-was  loaded  with  35,000  pounds  in  the  direction  required  to 
strip  the  thread. 

The  end  of  the  tube,  which  had  been  turned  down  to  "Jl^  diameter, 
was  upset  by  this  pressure,  but  the  thread  was  not  apparently  injured^ 
the  nut  could  be  unscrewed, 
p.  Ex,  92 J9 
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ETDBOSTATIC  TEST  OF  8-IKCH  TUBE  SEGTIOXT. 

Tests  Continued  from  Ebpobt  1893. 

The  investigation  of  the  elastic  properties  of  this  section  of  an  8-inch 
tnbe  included  the  application  of  hydrostatic  pressures  as  follows: 

1.  Interior  pressure. 

2.  Exterior  pressure. 

3.  Interior  and  exterior  pressures  combined. 

4.  Interior  pressure  and  longitudinal  tension  combined. 

5.  Exterior  pressure  and  longitudinal  tension  combined. 

6.  Interior  and  exterior  pressures  and  longitudinal  tension  combined. 

7.  Interior  pressure  and  longitudinal  compression  combined. 

8.  Exterior  pressure  and  longitudinal  compression  combined. 

9.  Interior  and  exterior  pressures  and  longitudinal  compression  com- 
bined. 

To  these  tests  was  added  an  examination  of  the  tube  under  the  effects 
of  direct  longitudinal  compressive  stresses  applied  to  the  ends  of  the 
tube. 

Supplementary  tests  remain  to  be  completed  for  the  purpose  of  deter- 
mining the.  diametrical  and  longitudinal  changes  at  different  parts  of 
the  thickness  of  the  walls  of  the  tube,  and  to  apply  longitudinal  tensile 
stress  by  direct  attachment  to  the  testing  machine,  not  employing  hydro- 
static pressure  for  the  purpose. 

It  is  then  intended  to  apply  hydrostatic  pressures  which  will  over- 
strain the  tube  and  cause  permanent  sets  to  be  acquired  in  difMlfent 
ways,  finally  making  an  examination  of  the  metal  of  the  tube  by  means 
of  tension  and  compression  specimens  and  initial  tension  rings. 

In  each  of  the  completed  tests  the  longitudinal  strains  were  meas- 
ured, and  changes  in  the  diameter  of  the  bore  or  exterior  diameter 
ascertained  when  those  surfaces  were  accessible. 

In  the  Eeport  of  Tests,  1893,  are  recorded  the  results  by  direct  lon- 
gitudinal compressive  stresses  and  those  under  interior  hydrostatic 
pressure. 

The  interior  hydrostatic  pressure  was  applied  by  charging  the  bore  of 
the  tube  with  water,  and  inserting  at  the  ends  pistons  carrying  leather 
packings,  loads  being  applied  with  the  testing  machine  directly  against 
the  projecting  ends  of  the  pistons. 

In  the  tests  herewith  reported,  the  hydrostatic  pressure  was  trans- 
mitted to  the  tube  by  means  of  strong  pipes  from  a  reservoir  located  in 
the  testing  machine. 

The  reservoir  was  a  cast-iron  cylinder  18"  exterior  diameter  by  36'^ 
long,  having  a  bore  3".76  diameter,  reduced  to  3".37  diameter  by  a 
brass  lining;  thus  giving  a  piston  area  of  8.92  square  inches. 

While  under  test  with  exterior  pressures  the  tube  occupied  a  position 
within  the  st^el  jacket  shown  on  plate  1.  In  tests  with  interior  pres- 
sure una43companied  by  exterior  pressure,  the  naked  tube  was  used  and 
was  accessible  for  exterior  surface  measurements. 
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204  HYDROSTATIC    TEST   OF   8-INCH   TUBE    SECTION. 

Describing  the  fixtures  employed,  and  method  of  taking  the  meas- 
nrements  in  each  test,  plate  2  shows  the  tube  and  pistons  as  used  in  the 
test  with  interior  pressure. 

The  length  of  bore  exposed  to  pressure  was  about  36'^  This  length 
necessarily  varied  with  the  pressure  on  account  of  the  enlargement  oi 
the  bore  and  the  compressibility  of  the  water. 

Diametrical  expansion  was  measured  by  means  of  a  caliper  arm  car- 
rying a  micrometer  point  at  one  end  and  a  fixed  point  at  the  other.  The 
caliper  arm  was  suspended  by  a  long  helical  spring,  allowing  easy  and 
convenient  manipulation  without  sensible  distortion  of  the  arm  due  to 
handling  it. 

The  longitudinal  contraction  was  measured  by  means  of  a  micrometer 
mounted  along  the  upper  element  of  the  tube. 

This  micrometer  remained  in  position  while  a  given  series  of  longi- 
tudinal measurements  were  made. 

Plate  3  is  a  sectional  view  of  one  end  of  the  tube  in  the  jacket  while 
in  position  for  the  test  with  exterior  pressure. 

The  water  pressure  has  access  to  a  length  of  40"  on  the  exterior  sur- 
face of  the  tube. 

The  space  filled  by  the  water  was  ^  of  an  inch  wide,  excepting  near 
the  ends,  where  the  jacket  was  bored  out  to  a  larger  diameter  to  admit 
of  packing  glands  and  threaded  to  receive  nuts  for  holding  the  pack- 
ings of  subsequent  tests. 

A  nut  screwed  into  the  end  of  the  jacket  held  in  place  a  gland  and 
its  cup-shaped  leather  packing. 

The  water  was  admitted  to  the  annular  water  space  through  a  drilled 
supply  hole  in  the  jacket,  not  shown  in  this  plate. 

Pipes  from  the  reservoir  led  to  the  supply  hole  in  the  jacket,  the 
upper  end  of  the  hole  being  bored  and  threaded  to  receive  a  valve. 

Measurements  of  the  bore  were  made  with  the  micrometer  shown  on 
the  accompanying  photograph. 

The  end  of  the  instrument  opposite  the  micrometer  terminated  in  a 
conical  point,  which  point  entered  punch  marks  lightly  made  in  the  sur- 
face of  the  bore  of  the  tube,  to  insure  the  measurements  being  taken  in 
the  same  places  throughout  each  series  of  observations. 

While  in  use  the  instrument  was  protected  against  rapid  change  in 
temperature  by  a  felt  covering. 

The  longitudinal  extension  was  measured  on  two  gauged  lengths  oi 
20  in(ihes  each,  180  degrees  apart,  symmetrical  with  the  length  of  the 
tube,  and  at  the  middle  of  the  thickness  of  its  walls. 

For  this  purpose  holes  J  inch  diameter  were  drilled  in  the  ends  of 
the  tube  a  depth  of  12  inches  each,  and  had  flat  bottoms. 

Bods  nearly  filling  these  holes  bottomed  in  the  tube  and  projected 
beyond  the  end  faces  of  the  jacket  sufficiently  to  be  measured  over 
their  ends. 

On  plate  4  is  shown  the  tube  as  arranged  to  receive  interior  and 
exterior  i)ressures  simultaneously. 

In  addition  to  the  attachments  described  with  plate  3,  a  6-inch  bar 
is  used  in  the  bore  of  the  tube,  with  nuts,  glands,  and  leather  packings, 
for  the  interior  pressure. 

A  branch  pipe  leads  from  a  tee  in  the  main  pipe,  between  the  reser- 
voir and  the  jacket,  to  the  hole  drilled  in  the  6-inch  bar,  and  supplies 
the  water  for  the  interior  pressure. 

In  this  test  only  the  measuring  rods  for  longitudinal  extension  of  the 
tube  are  accessible,  the  measurements  of  diameters  necessarily  being 
omitted. 
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The  accopipanyiTig  photograph  shows  the  attachments  in  use  for  this 
test  In  the  illustration  may  be  seen  the  method  of  piping,  the  valve 
on  the  top  of  the  jacket,  and  the  end  of  the  6-inch  bar  central  with  the 
end  of  the  jacket. 

The  ^-inch  rods  nsed  in  measuring  the  longitudinal  extension  of  the 
tube  occupied  a  position  immediately  at  the  sides  of  the  nut  on  the 
6inch  bar,  where  two  square-cornered  recesses  are  seen  to  have  been 
chipped  away. 

Plate  5  shows  the  tube  arranged  for  test  with  interior  pressure  and 
longitudinal  tension  combined. 

The  water  pressure  is  transmitted,  as  before  described,  from  the  res- 
ervoir in  the  testing  machine  through  strong  pipes  to  the  interior  of 
the  tube,  making  connection  with  the  gland  at  the  tapped  hole  in  the 
latter. 

The  end  thrust  or  longitudinal  tension  exerted  by  the  gland  is 
resisted  by  the  cap  nut  screwed  over  the  end  of  the  tube. 

The  end  of  the  tube  at  this  stage  was  turned  down  and  threaded  for 
the  cap  nuty  and  also  with  a  larger  threaded  section  for  subsequent 
tests,  with  a  plain  sectibn  between  the  two  threaded  parts  which  was 
made  ll'^313  diameter  to  obtain  the  area  50.26  square  inches  between 
that  diameter  and  the  enlarged  bore  of  the  jacket,  13''.856. 

The  hydrostatic  pressure,  it  will  be  seen,  acts  on  the  full  area  of  the 
bore,  50.26  square  inches. 

This  area  is  used  in  the  subsequent  tests  when  longitudinal  stresses^ 
either  of  tension  or  compression,  are  employed. 

The  diametrical  expansion  and  longitudinal  extension  of  the  tube 
were  measured  in  this  test,  the  former  by  means  of  a  caliper  arm  car- 
rying measuring  and  fixed  points,  the  latter  by  a  micrometer  mounted 
on  the  upper  element  of  the  tube. 

Plate  6  illustrates  the  arrangement  for  the  test  with  exterior  pres- 
sure  and  longitudinal  tension  combined. 

The  face  of  the  nut  which  is  screwed  on  the  tube  presents  an  area 
of  50.26  s<]^uare  inches,  which  is  the  same  as  the  area  of  the  bore. 

The  positions  of  the  rods  used  while  measuring  longitudinal  exten* 
sion  are  indicated  on  this  drawing. 

Longitudinal  extensions  and  the  contraction  of  the  bore  were  meas^ 
ured,  both  in  the  manner  before  described. 

Plate  7  shows  the  arrangement  for  the  test  with  interior  and  exte* 
rior  pressures  and  longitudinal  tension  combined. 

This  arrangement  of  parts  closely  resembles  that  illustrated  on  plate  4. 

In  the  present  instance,  however,  the  exterior  gland  is  replaced  by 
the  nut  screwed  on  the  end  of  the  tube,  the  large  nut  in  the  jacket 
being  omitted. 

Measurements  of  longitudinal  extension  only  were  taken  during  this 
test. 

Plate  8  shows  the  tube  arranged  for  the  test  with  interior  pressure 
and  longitudinal  compression  combined. 

,  This  test  was  made  at  an  earlier  stage  in  the  investigation  than 
here  reported.  It  actually  followed  the  test  with  interior  and  exterior 
pressures  combined.  For  economy  in  the  number  of  accessory  fixtures 
required,  a  certain  order  of  testing  became  necessary. 
^  In  this  test  a  1".%  bar  was  used  in  the  bore  of  the  tube,  which  car- 
ried a  nut  at  each  end,  retaining  in  position  a  sleeve  and  its  nut. 

The  ends  of  the  tube  covered  by  the  sleeves  were  turned  down  to 
ll'^313  diameter,  and  therefore  presented  end  areas  of  50.26  square 
inches  each,  against  which  areas  the  water  pressure  acted,  giving  the 
desired  longitudinal  stress. 
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Measurements  of  diametrical  extension  and  longitadiual  contraction 
were  taken. 

A  photograph  shows  the  tube  with  micrometer  attached  for  longi- 
tudinal measurements. 

On  plate  9  is  shown  the  arrangement  of  parts  ifor  the  test  with 
exterior  pressure  and  longitudinal  compression  combined. 

The  exterior  pressure  has  access  along  the  middle  of  the  length  of 
the  tube  29''.4. 

The  length  under  pressure  is  limited  by  the  packings  for  back  i)res- 
sure,  which  enables  the  tube  to  receive  longitudinal  stress  from  the 
pressure  on  the  face  of  the  nut,  which  is  screwed  to  it. 

The  w;ater  space  between  this  nut  and  the  gland  has  communica- 
tion with  the  water  space  along  the  middle  part  of  the  tube  through  a 
by-pass. 

These  outer  water  spaces  increase  the  length  of  tube  under  pressure 
to  a  total  of  32".8. 

.  The  vent  hole  allowed  the  escape  of  any  water  which  leaked  by  the 
packings,  preventing  any  accumulation  of  back  pressure. 

It  may  be  remarked  in  regard  to  the  behavior  of  the  packings  that 
they  sealed  the  water  pressures  in  a  very  satisfactory  manner.  They 
were  initially  set  out  by  temporary  connection  with  a  hand  force-pump 
of  comparatively  large  capacity,  and,  after  a  pressiire  of  160  pounds 
per  square  inch  had  been  applied  in  this  manner,  the  packings  there- 
after under  higher  pressures  showed  very  little  leakage. 

The  hydrostertic  pressure  was  so  well  maintained  under  each  load  that 
ample  time  was  afforded  for  taking  the  micrometer  readings  before 
sensible  change  in  pressure  occurred. 

In  the  present  test,  measurements  of  the  contraction  of  bore  and 
longitudinal  extension  were  obtained. 

The  rods  for  longitudinal  strains,  although  not  indicated  in  the  (Raw- 
ing, occupied  the  same  position  as  before  described. 

Plate  10  illustrates  the  arrangement  of  parts  for  the  test  with  inte- 
rior and  exterior  pressures  and  longitudinal  compression  combined. 

The  arrangement  is  the  same  as  in  the  test  last  described,  with  the 
addition  of  the  6-inch  bar  with  glands  and  packings  for  the  interior 
pressure. 

Longitudinal  measurements  only  were  made,  showing  the  contraction 
in  length  of  the  tube  under  this  combination  of  pressures. 

In  carrying  out  the  details  of  the  tests  a  number  of  measurements 
were  taken  on  each  diameter  and  longitudinal  gauged  length  under 
the  several  pressures  employed,  in  order  to  obtain  mean  values  of  the 
strains  developed. 

This  was  for  the  purpose  of  eliminating  the  effects  of  change  in  tem- 
perature of  the  measuring  instruments,  so  far  as  praeticable. 

The  larger  mass  of  the  tube  and  its  accessories  prevented  any  rapid 
Qhanges  in  their  dimensions  due  to  temperature  effects. 

What  appear  to  be  permanent  sets  in  certain  of  the  series  are 
thought  to  be,  in  most  instances,  temperature  changes  affecting  the 
micrometers. 

In  the  test  with  exterior  pressure  the  contraction  of  the  bore  was 
measured  in  two  planes  at  right  angles  to  each  other,  and  at  each  end 
of  the  20-inch  gauged  length  on  which  the  longitudinal  expansion  was 
determined.  These  diameters  were  measured  at  an  angle  of  45o,.with 
a  horizontal  plane. 

The  results  showed  so  close  an  agreement  in  the  amount  of  contrac- 
tion on  the  different  diameters  that  it  was  regarded  as  sufficient  in  the 
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subsequent  tests  to  measure  the  bore  in  two  places  only,  one  at  each 
end  of  the  20-inch  section,  and  choosing  a  vertical  plane  as  the  most 
convenient. 

The  longitudinal  effects  were  measured  on  the  top  element  of  the 
exterior  surface  when  that  surface  was  accessible;  in  other  cases  the 
measurements  were  taken  by  means  of  the  }-inch  rods,  inserted  and 
bottoming  in  drilled  holes  12  inches  deep  at  the  middle  of  the  thick- 
ness of  the  walls  of  the  tube. 

These  rods  were  about  ^^003  smaller  in  diameter  than  the  drilled 
holes. 

The  maximum  pressures  applied  were  kept  within  such  limits  that 
the  elastic  limit  of  the  metal  was  not  exceeded. 

Tensile  specimens  taken  from  the  original  forging  of  the  tube,  some- 
what remote  from  this  section  under  test,  showed  that  limit  to  be  not 
far  from  37,000  pounds  per  square  inch. 

The  mean  results  are  tabulated,  averaging  diametrical  effects  at  each 
end  of  the  20-inch  gauged  length,  and  averaging  also  the  longitudinal 
effects  in  those  instances  where  two  20-inch  lengths  were  measured. 

When  conjoint  diameters  or  longitudinals  showed  the  same  amount 
of  strain,  or  if  the  differences  did  not  exceed  ".0002,  no  account  of  the 
fact  is  taken  in  the  tabulation  of  mean  results,  but  when  the  differences 
exceed  ".0002  a  statement  is  made  of  each  diameter  or  longitudinal,  and 
also  the  averages  of  both  are  given. 

In  the  report  of  tests,  1893,  it  was  stated  that  the  ratio  of  longi- 
tudinal contraction  to  diametrical  expansion  for  interior  pressures  was 
foupd  to  be  y:Vi- 

The  tests  herewith  reported  under  exterior  pressures  yield  the  value 
YiVft*  results  nearly  identical. 

The  reductions  made  from  the  summarized  results  state  the  diamet- 
rical and  longitudinal  changes  per  inch  per  pound  applied  pressures. 
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TEST  WITH  EXTERIOR  PRESSURE. 

Contraction  op  Bore. 

Moasarements  taken  on  two  diameters  180^  apart  each  at  extremi- 
ties of  20-inch  section,  symmetrical  with  ends  of  tube. 

Southend, 


PreHsnre 

per 

aquftre 

inch. 

Measuremeikta  of  bore. 

Beinarki. 

Diameter 

s.. 

Snoceasive 
differenoos. 

Diameter 

s.. 

Sncoeaniye 
dlfferenoee. 

Patmds. 
4,000 
1,000 
4,000 

6,000 
1.000 
6.000 
1.000 

1,000 
8.000 
1,000 
8,000 
1,000 

1,000 
10,000 

1,000 
10,000 

1.000 
10,000 

1,000 

7.9971 
8.0000 
7.9972 

7.9952 
8.0000 
7.9952 
7.9999 

8.0000 
7.9932 
8.0000 
7.9932 
8.0000 

8.0000 
7. 9914 
7.9900 
7.9913 
8.0000 
7.9913 
7.9999 

Inch. 

Indue. 

7.9972 
8.0000 
7.9971 

7.9953 
8.0000 
7.9953 
8.0000 

8.0000 
7.9935 
8.0000 
7.9035 
8.0001 

8.0000 
7.9914 
8.0000 
7.9915 
8.0000 
7.9916 
8.0000 

Inch. 

.0020 
.0028 

.0028 
.0029 

.0048 
.0048 
.0047 

.0047 
.0047 
.0047 

.0068 
.0068 
.0068 
.0068 

.0066 
.0066 
.0065 
.0066 

.0086 
.0065 
.0086 
.0087 
.0087 
.0086 

.0066 
.0086 
.0085 
.0085 
.0084 
.0084 

North  ond. 


PreMiire 

per 

Bqnare 

inch. 

Measnrements  of  bore. 

Bemarka. 

Diameter 
N,. 

Sncceaaivo 
diflerences. 

Diameter 
N,. 

Socceasiye 
dlfferenoes. 

PoundM. 
4,000 
i.uoo 

4,000 

6,000 
1,000 
6,000 
1,000 

1,000 
8,000 
1,000 
8,009 
1,000 

10,000 
1,000 

10,000 
1,000 

10,000 
I.OOO 

Inches. 
7.9970 
8.0000 
7.9972 

7.9954 
8.0000 
7.9954 
8.0001 

8.0000 
7.9934 
8.0000 
7.9934 

Inch. 

Inches. 
7.9972 
8.0000 
7.9973 

7.9953 
8.0000 
7.9953 
8.0000 

Inch. 

.0030 
.0028 

.0028 
.0027 

.0046 
.0046 
.0047 

.0047 
.0047 
.0047 

.0066 
.0066 
.0066 

7.9933 
8.0000 
7.9934 
8.0000 

7.9913 
8.0000 
7.9914 
7.9999 
7.9914 
7.9999 

.0067 
.0066 
.0066 

8.0000 
7.9915 
8.0000 
7.9915 
8.0000. 

.0087 
.0086 
.0085 
.0086 
.0085 

.0085 
.0085 
.0085 
.0085 
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TEST  WITH  EZTBSIOS  PRESSURE. 

LONGTTUDINAli  EXTENSION. 

Meaanremeiits  taken  at  middle  of  thickness  of  walls  on  two  20-inch 
sections  180<^  apart,  symmetrical  with  ends  of  tabe. 


PrcMnre 

per 

square 

inch 


Pound*. 
4,000 
1,000 
4.000 
1,000 
4,000 
1,000 
4,000 
1,000 
4,000 
1,000 
4,000 
1,000 

1,000 
0,C00 
1,000 
0.000 
1,000 
6,000 
1,000 

8,000 
1,000 
8,000 
1,000 
8,000 
1,000 
8,000 
1,000 
8,000 
1,000 
8,000 
1,000 

1,000 
10,000 

1,000 
10,000 

1,000 
10,000 

1,000 
10,000 

1,000 


MeMurements  of  20-iiich  longitndlnal. 


IneheM. 
20.0020 
20.0000 
20.0021 
20.0000 
20.0021 


20.0000 
20.0032 
10.9098 
20.0032 
19.0908 
20.0032 
19.9098 

20.0046 
20.0000 
20.0040 
20.0002 
20.0050 
20.0003 
20.0050 
20.0003 
20.0050 
20.0004 
20.0050 
20.0003 

20.0000 
20.0000 
20.0000 
20.0060 
19.9999 
20.0060 
19.9999 
20.0059 
19.9999 


Siicoessive 
differencet. 


Inch. 


.0020 
.0021 
.0021 
.0021 


.0032 
.0034 
.0034 
.0034 
.0034 
.0034 


.0046 
.0049 
.0017 
.0048 
.0047 
.0047 
.0047 
.0047 
.0046 
.0046 
.0047 


.0060 
.0060 
.0060 
.0061 
.0061 
.0061 


Inohei. 
20.0020 
20.0000 
20.0019 


20.0018 
20.0000 
20.0021 
20.0001 
20. 0021 
20.0001 
20.0021 
20.0001 


20.0034 
20.0000 
20.0035 
20.0000 
20.0035 
20.0000 


20.0000 
20.0045 
19.9996 
20.0046 
19. 9998 
20.0045 
19.9998 


20.0000 
20.0057 
10.9997 
20.0057 
19.9997 
20.0058 
19.9907 
20.0067 
19.9097 


Successive 
di£ferences, 


Ineh, 


.0021) 
.0019 


.0018 
.0021 


.0020 
.0020 


.0020 


.0034 
.003ft 
.0035 
.0035 
.0036 


.0045 
.0047 
.0047 
.0047 
.0047 
.0047 


.0057 
.0060 
.0060 
.0060 
.0061 
.0061 
0060 


Itcmarks. 
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TEST  WITH  IKTEBIOB  AND  EXTESIOB  PRESSURES  COMSnTED. 

Longitudinal  Extension, 

Meaanrementa  taken  at  middle  of  thickness  of  walls  on  two  20-inch 
sections  180^  apart,  symmetrical  with  ends  of  tabe. 


Pressure 

per 

squaro 

inch. 

Measuroments  of  20*iiich  loogitndinal. 

Eemorks. 

W. 

Snocesflive 
differeucea. 

E. 

SiiccesBivo 
difl'ereucfw. 

Fwrnd: 
1,000 
4,000 
1,000 
4,000 
1,000 
4,000 
1,000 
4,000 
1,000 
4,000 
1,000 

6,000 
1,000 
6,000 
1,000 
6,000 
1,000 
6,000 
1,000 
6,000 
1,000 

8,000 
1,000 
8,000 
1.000 
8,000 
1,000 
8,000 
1,000 
8,000 
1,000 

10,000 

1,000 
10,000 

1.000 
10,000 

1,000 
10,000 

1,000 
10,000 

1,000 
10,000 

1,000 

20.0000 
20.0013 
20.0001 
20.0015 
20.0002 
20. 0015 
20.0003 
20.0015 
20.0003 
20.0015 

Ituih, 

JtwA. 

.0013 
.0012 
.0014 
.0013 
.0013 
.0012 
.0012 
.0012 
.0012 

20.0013 
20.0000 
20.0J10 
10. 9098 
20. 0010 
19.9999 
20.0009 
10.9997 
20.0000 
19.9097 

.0013 
.0010 
.0012 
.0012 
.OOU 
.0010 
•     .00J2 
.0012 
.0012 

20.0018 
20.0000 
20.0020 
20.0003 
20.  0023 
20.0004 
20.002a 
20. 0003 
20.0023 
20.0003 

20.0026 
20.0000 
20.0026 
20. 0000 
20.0026 
10.9999 
20.0026 
19.9999 
20.0026 
20.0000 

20. 0034 
20.0000 

20. 0035 
20. 0000 
20. 0035 
19.9999 
20.0035 
19.9999 
20.0036 
20.0001 

.6618 
.0020 
.0017 
.0020 
.0019 
.0019 
.0020 
.0020 
,0020 

1 

.002.i 
.002»i 
.0020 
.002C 
.0027 
.0027 
.0027 
.0027 
.0020 

1 

20. 0033 
20. 0000 
20.  0030 
20.0002 
20. 0036 
20. 0002 
20.0036 
20.0002 
20.0036 
20.0002 
20. 0036 
20.0002 

.0034 
.0035 
.0035 
.0035 
.0036 
.0036 
.0036 
.0036 
.0034 

.  oo:i3 
.  oo:{« 

.  0034 

.oo:)4 

.0034 
.0034 
.0034 
.0034 
.0034 
.0034 
.0034 
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TEST  WITH  UfTERIOB  FBESSUBE  AlH)  LONOITUSIirAL  TENSION 

COMBINED. 

Diametrical  Expansion. 

Measurements  taken  on  two  diamet^jrs  180°  apart  at  middle  of  lengtli 
of  tube. 


Pressure 

per 
square 
inch. 

Measurements  of  exterior  diameters. 

Keraarks. 

Diameter 
1. 

Sncce.48ivo 
difl'erences. 

Qiameter 
2. 

Successive 
differences. 

Pounds. 
1,000 
8,000 
1,000 
8,000 

1,000 
11,000 

l.OOO 
11,000 

1,000 
11,000 

1,000 
11, 000 

1,000 

Inches. 
12.0000 
12.0029 
12.0000 
12.0029 

12.0000 
12.0064 
12.0000 
12.0054 
11.9999 
12.0054 
11.9999 
12.0054 
11.0999 

Inch. 

Inch. 

.0039 
.0039 
.0039 

12.0000 
12.0055 
12.0000 
12. 0055 
12.0000 
12. 0055 
12. 0000 
12. 0055 
12.0000 

.0054 
.0054 
.0054 
.0055 
.0055 
.0055 
.  0055 
.0055 

.0056 
.0055 
.0055 
.0055 
.0055 
.0055 
.0055 
.0055 

TEST  WITH  INTEBIOB  FBESSUBE  ANB  LONGITTTBINAL  TENSION 

COMBINEB. 

LONGHTUDINAL,  EXTENSION. 

Measurements  taken  on  20-incli  section  on  outside  surface  symmet- 
rical with  ends  of  tube. 


Measurements  of  20- 

Pressure 

incli  longitudinal. 

per 

Remarks. 

square 

Inch. 

Total 

SnccoRsive 
difl'eronces. 

Potmds. 

Inches. 

Inch. 

1.000 

20.0000 

2,000 

20.0002 

.0002 

3,000 

20. 0005 

.0003 

4,000 

20.0007 

.0002 

5,000 

20.0009 

.0002 

6,000 

20. 0011 

.0002 

7,000 

20.0014 

.0003 

8,000 

20. 0016 

.0002 

1,000 

20.0000 

.0016 

1,000 

20.0000 

5,000 

20.0010 

.       .0010 

8,000 

20.0016 

.0006 

13,000 

20.0023 

.0007 

8,000 

20.0016 

.0007 

5,000 

20.0010 

.0006 

1,000 
11,000 

20.0000 

20.0023 

.0023 

1,000 

20.0001 

.0022 

11,000 

20.0023 

.0022 

1,000 

20.0001 

.0022 

11,000 

20.0024 

.0023 

1,000 

20.0002 

.0022 

11,000 

20.0024 

.0022 

1,000 

20.0002 

.0022 

11,000 

20.0024 

.0022 

1,000 

20.0002 

.0022 
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TEST  WITH  EXTESIOS  PRE8SIJEB  AND  LOVOITUDIirAL  TEHSIOH 

GOMBDrED. 

CONTBACTION  OP  BOBB. 

Measurements  taken  in  the  same  plane  at  extremities  of  20-ineh  sec- 
tion symmetrical  with  ends  of  tube. 


PreBsnre 

per 
square 
inch. 

Kemarks. 

Diameter 

s. 

SaccesBlve 
difforanoea. 

Diameter 

SnccesBive 
diifereiicea. 

Pound: 
1,000 
8,000 
1,000 
8.000 
1,000 
8,000 
1,000 

1.000 
0.500 
1,000 
9,500 
1.000 
9.500 
1.000 
9,500 
1,000 
9,500 
1,000 

Inehet. 
8.0000 
7.9928 
7.9999 
7.9927 
7.9999 
7.9927 
8.0000 

8.0000 
7.9912 
7.9999 
7.9011 
7.9998 
7.9911 
7.9998 
7.0910 
7.9998 
7.9911 
7.9998 

Inch. 

Ineket. 

Inch. 

.0072 
.0071 
.0072 

.oo-za 

.0072 
.0073 

1 

1 

1 

1 

8.0000 
7. 9912 
8.0000 
7.9912 
8.0000 
7.9913 
8.0001 
7.9913 
8,0002 
7.9913 
8.0002 

.0088 
.0087 
.0088 
.0087 
.0087 
.0087 
.0088 
.0088 
.0087 
.0087 

.0088 
.0088 
.0088 
.0088 
.0087 
.0088 
.0088 
.0089 
.0089 
.0089 

TEST  WITH  EZTERIOB  PEESSXTBE  AVD  LOVGITUDIirAL  TEV8I0I 

COMBINED. 

Longitudinal  Extension. 

Measurements  taken  at  middle  of  thickness  of  walls  on  two  20-incli 
sections  180  o  apart  symmetrical  with  ends  of  tube. 


Pressure 

per 

square 

inch. 

Measnrements  of  20-iiich  longitadinal. 

Bemarks. 

B. 

Saccessive 
differences. 

W. 

Saccessiye 
dilTerenoes. 

Pound9. 
9,600 
1,000 
9,500 
1,000 
0,500 
1,000 
9,600 
1,000 
0.500 
1,000 
9,500 
1,000 

JnehsM. 
20.0092 
20.0000 
20.0092 
20.0000 
20.0092 
20.0000 
20.0C92 
20.0000 

Inch. 

20.0090 
20.0000 
20.0092 
20.0001 
20.0092 
20.0002 
20.0093 
20.0002 
20.0002 
20.0002 
20.0092 
20.0002 

Inch. 

.0092 
.0092 
.0092 
.0002 
.0092 
.0092 
.0032 

.0000 
.0092 
.0091 
.0091 
.0090 
.0091 
.0091 
.0090 
.0090 
.0090 
.0090 

HYDKOSTATIC   TEST   OF   8-INCH   TUBE    SECTION. 


303 


TEST  WITH  IHTERIOB  AND  EZTESIOB  PRESSURES  AND  LOVGL 
TUDINAL  TENSION  COMBINED. 

Longitudinal  Extension. 

Measarements  taken  at  middle  of  thickness  of  walls  on  two  20-inch 
sections  180^  apart  symmetrical  with  ends  of  tnbe. 


Pressare 
per 

Eemarks. 

w. 

SnoceRnire 
dlffereuces. 

E. 

Suoceaaiye 
diflerenoes. 

Poundg. 
9,600 
1,000 
9,500 
1.000 
9,600 
1,000 
9,500 
1,000 
9,500 
1,000 

10.000 

1,000 
10.000 

1,000 
10.000 

1.000 
10,000 

1,000 
10,000 

1,000 
10,000 

1,000 
10,000 

1,000 
10,000 

1,000 

Inches. 
20.0069 
20.0000 
20.0068 
19.9999 
20.0067 
19.9999 
20.0066 
19.9998 
20.0066 
19.9999 

20.0071 
20.0000 
20.0072 
20.0001 
20.0072 
20.0002 
20.0072 
20.0003 
20.00TO 
20.0003 

Inch. 

Inches. 

Inch. 

.0069 
.0008 
.0069 
.0008 
.0068 
.0067 
.0368 
.0068 
.0007 

.0071 
.0072 
.0071 
.0071 
.0070 
.0070 
.0071 
.0070 
.0070 

20.0000 
20.0008 
19.9998 
20.0068 
19.9900 
20.0068 
19.9998 
20.0008 
19.9999 
20.0067 
19.9998 
20.0066 
19.9997 
20.0066 
19.9996 

.0068 
.0070 
.0070 
.0069 
.0070 
.0070 
.0070 
.0069 
.0068 
.0060 
.0068 
.0069 
.0060 
.0070 
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TEST  WITH  INTERIOR  PRESSURE  AVD  LOVOITUDINAL  C0MFRE8- 

SIOI  COMBINED. 


DiAHETBIGAL  EXPANSION. 

Measurements  taken  on  two  diameters  180^  apart  at  middle  of  length 
of  tube^  also  10  inches  from  middle. 


Fre«8TiTe 

per 

sqaare 

inch. 

MeasuremeDts  of  exterior  diameton  at  middle 
of  tube. 

liemarks. 

Diameter 
1. 

Suoceasive 
differences. 

Diameter 
2. 

Successive 
difl'ereuces. 

Poundt. 
1.000 
6,000 
1,000 
6,000 
1.000 
6,000 

8,000 
1,000 
8,000 
1,000 

11,000 

1,000 
11,000 

1,000 
11,  000 

1,000 
11,000 

1,000 

Inchet. 
12.0000 
12.0034 
12.00CO 
12.0084 
12.0000 
12.0034 

12.0050 
12.0000 
12.0050 
12.0000 

12. 0070 
12.0000 
12.0071 
12.0001 

12. 0071 
12.0001 
12. 0071 
12.0000 

Jneh. 

Inehet. 

In4:h, 

.0034 
.00.U 
.0034 
.0034 
.0034 

.0050 
.0050 
.0050 

:::::::::::::::::::::::: 

.0070 
.0071 
.0070 
.0070 
.0070 
.0070 
.0071 

12.0000 
12.0071 
12.0000 
12.0070 
11.9999 
12.0070 
11.9999 

.0071 
.0071 
.0070 
.0071 
.0071 
.0071 

i 


MEASUREMENTS  OF  EXTERIOR  DIAMETER  10  INCHES  FROM  MID- 
DLE  OF  TUBE. 


1.000 

11,000 

1,000 

12.0000 
12.0071 
12.C000 

.0071 
.0U71 
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TEST  WITH  IHTERIOR  PRESSURE  AHD  LOHOITUDIirAL  COHPRES- 

SIGH  COMBIHED. 

Longitudinal.  Oontbaction. 

Measarements  taken  on  20-incb  section  on  outside  surface  symmet- 
rical with  ends  of  tube. 


Pressure 

por 
square 
inch. 

Mensurementfi  of 
20inch  longitudinal. 

Kemarks. 

Total. 

SnccoAsivo 
dllferences. 

Poundg. 
1.000 
2,000 
3,000 
4,000 
5,000 
6.000 
1,000 
6,000 
1,000 
6.000 
1,C00 

8,000 
1,000 
8,000 
1,000 
8,000 
1,000 

1,000 
11,000 

1,000 
11,000 

1,000 
11,000 

1,000 

11,000 
1,000 

11,000 
1,000 

Inehe$. 
20.0000 
19.9991 
19.9982 
19.9973 
19.9964 
19.9956 
I9.9»!i7 
19.0050 
19.9007 
10.0056 
19.9997 

19.9943 
20.0000 
19.9943 
20.0000 
19.9042 
20.0000 

20.0000 
10.9017 
20.0001 
19. 0917 
20.0001 
10.0910 
20.0002 

19.9917 
20.0000 

19.9916 
20.0000 

Inch. 

.0009 
.0009 
.0C09 
.00(19 
.0008 
.0041 
.0041 
.0041 
.0041 
.0041 

.0067 
.0057 
.0057 
.0058 
.0058 

.00R3 
.0084 
.(■084 
.0084 
.0082 
.0083 

.0083 

.0084 

TEST   WITH    EXTERIOR  FRESSITRE  AND   LOBTOITUDIHAL  COM 

FRESSIOir  COMBINED. 

Contraction  of  Bcibe. 

Measurements  taken  in  the  same  plane  at  extremities  of  20-inch  sec- 
tion symmetrical  with  ends  of  tube. 


Pressure 

per 
square 
inch. 

Measurements  of  bore. 

Remarks. 

Diameter 

Succe8!-iTe 

Diameter 

Successive 

S. 

differences. 

N. 

differences. 

Poundt. 

IneheM. 

Inch. 

Inches. 

Ineh. 

1,000 
11.000 

8.0000 
7.9908 

7.9907 

.0092 

1,000 

8.0000 

.0093 

8.0000 

.0092 

11,000 

7.9907 

.0003 

7.9908 

.0092 

1.000 

8.0000 

.0098 

8.0000 

.0092 

11.000 

7.9907 

.0003 

7.9909 

.0091 

1,000 

8.GO00 

.0093 

8.0000 

.0091 

11,000 

7.9907 

.0093 

7.9909 

.0091 

1,000 

8.0000 

.0093 

8.0000 

.0091 

11,000 

7.9908 

.0002 

7.0009 

.0091 

1.000 

£.0001 

.0093 

8.0000 

.0091 

H.  Ex.  92- 
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TEST  WITH  EXTERIOR  PRESSURE  AVD  LOBTOITUDIVAL  COHPRES- 

8I0V  COMBIHED. 

Longitudinal  Extension. 

Measarements  taken  at  middle  of  thickness  of  walls  on  two  20-inch 
sections  180^  apart  symmetrical  with  ends  of  tube. 


PreMfire 

per 
square 

Moasnrements  of  20-iiich  longitadinal. 

Beraarlu. 

E. 

Sacoeesiye 
difforences. 

W. 

Sncoessive 
differenooB. 

Poundt. 

1,000 
11,000 

1,000 
11,000 

1,000 
11.000 

1,000 
11,000 

1,000 
11,000 

1,000 

1,000 
11,000 

1.000 
11,000 

1,000 

Jnchea. 
20.0000 
20.0019 
20.0000 
20.0019 
20.0000 
20.0019 
20.0000 
20.0019 
20.0000 
20.0019 
20.0000 

Inch. 

Inehet, 

Inch. 

Hammered  end  of 
y    tube   to    caoae 
Tibration. 

.0019 
.0019 
.0019 
.0019 
.0019 
.0019 
.0019 
.0019 
.0019 
.0019 

20.  om 
20.0000 
20.0024 
20.0000 
20.0025 
20.0001 
20.0026 
20.00C2 
20.0026 
20.0008 

20.0000 
20.0024 
19.9999 
20.0024 
19.0999 

.0023 
.0024 
.0024 
.0025 
.0024 
.0025 
.0024 
.0024 
.0028 

.0024 
.0025 
.0025 
.0025 

TEST  WITH  INTERIOR  AHD  EXTERIOR  PRESSURES  AND  LOBTOI- 
TUDINAL  COMPRESSION  COMBINED. 

Longitudinal  Contraction. 

Measarements  taken  at  middle  of  thickness  of  walls  of  two  20-inch 
sections  180<^  apart  symmetrical  with  ends  of  tube. 


Preeeare 
per 

Measurements  of  20-inch  longitudinal 

Remarks. 

square 
inch. 

W. 

Sncoessive 

£. 

SncceAKive 

dilterences. 

dilTercnces. 

Poundi. 

Inch. 

Inehet. 

Jneh. 

1,000 
11,000 

20.0000 
19.9993 

.0007 

19.9992 

1,000 

19.9098 

.0006 

20.0000 

.0008 

11.000 

19.9992 

.0006 

19.9989 

.0011 

1,000 

19.9997 

.0005 

19.9097 

.0008 

11,000 

19.9991 

.0006 

19.9987 

.0010 

1,000 

19.9096 

.0005 

19.9997 

.0010 

11,000 

19.9991 

.0005 

19.9987 

.0010' 

1,000 

19.9996 

.0005 

19.9996 

.0009 

11,000 

19. 9U89 

.0007 

19.9987 

.0009 

1,000 

19.9904 

.0005 

19.  U997 

.0010 

11,000 

19.9987 

.0007 

19.9986 

.0011 

1.000 

19.9992 

.0005 

19.9906 

.0010 

6,000 

19.9995 

19.9906 

1.000 

20.0000 

.0006 

20.0000 

.0004 

6,000 

19.9995 

.0005 

19.9996 

.0004 

1,000 

19.9998 

.0008 

20.0000 

.0004 

6,000 

19.9995 

.0003 

19.9995 

.0005 

1,000 

19.9998 

.0003 

20.0000 

.0005 

6,000 

19.9996 

.0002 

19. 9996 

.0004 

1,000 

19.9999 

.0003 

20.0000 

.0004 

6,000 

19.9996 

.0008 

19.9096 

.0004 

1.000 

19.9098 

.0002 

20.0000 

.0004 

6,000 
1,000 

19  0995 

ooo:) 

19.9998 

.0003 

1 
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SUMMARY  OE  RESULTS. 

MEAN  DIAMETRICAL  AND  LONGITUDINAL  EFFECTS. 

(  Diameter  of  bore 


Original  dimensions  <  Exterior  diameter 

(  Longitudinal  gauged  length. 

In  ieriar  pressure. 


8". 
12". 
20". 


Pressures           Moim 

Expansion  of  exterior  diametor  nnder  pressures  of. 

Pound*. 
1.000 
12,000 

Inch. 
Initial  lond. 
.0060 

Pressures 

per  square 

inoh. 

Mean 
contraction. 

Longitndina]  contraction  nnder  pressures  of 

Pounds. 

1,000 

12.000 

Inch. 
Inltialload. 
.0039* 

*  This  oontraotion  measnred  on  a  ganged  length  of  24". 
Exterior  pressure. 


Pressures 

per  square 

inch. 

Mean 
oon  traction. 

Contraction  of  bore  under  pressures  of 

Pounds. 
1,000 
4,000 
6,000 
8,000 
10,000 

Inch. 
Inltialload. 
.00284 
.00467 
.00665 
.00854 

Pressures 

Mean 
extension. 

Longitudinal  extension  nnder  pressures  of 

Pounds. 
1,000 
4,000 
6,000 
8,000 
10,000 

Inch. 
Initial  load. 
.00200 
.00341 
.00470 
.00600 

Interior  and  exterior  pressures  combined. 


Pressures 
per^square 

Mean 
extension. 

Longitadinal  extension  under  preMuzea  of. 

Pounds. 
1,000 
4.000 
6,000 
8,000 
10.000 

Inch. 
Inltialload. 
.00124 
.00188 
.00261 
.00344 
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Interior  presture  and  longitudinal  tension  combined. 


Preesare* 

per  Houare 

inch. 

Mean 
expansion. 

Expansion  of  exterior  diameter  under  pressoree  of. 

Pounds. 
1,000 
8,000 
11,000 

Inch. 
IniUal  load. 
.00390 
.00548 

Pressnros 

Mean 
extension. 

LongHudinal  ax Wn^ion  under  pressures  of. 

Pounds. 
1,000 
2,000 
3.000 
4,000 
6,000 
6,000 
7,000 
8,000 
11,000 

Inch. 
Initial  load. 
.0002 
.0005 
.0007 
.0009 
.0011 
.0014 
.0016 
.00223 

Exterior  preature  and  longitudinal  tension  combined. 


Pressures 

per  suuare 

inch. 

Mean 
oontxaotion. 

Contraction  of  bore  under  pressures  of 

Pounds. 
1,000 
8.000 
9,500 

Inch. 
Initial  load. 
.00722 
.00879 

Pressures 

per  square 

inch. 

Mean 
extension. 

Longitudinal  extension  under  pressures  of. 

Pounds. 
1,000 
9.500 

Inch. 
Initial  load. 
.00011 

Interior  and  exterior  pressures  and  longitudinal  tejision  combined. 


Pressures 

per  square 

incu. 

Mean 
extension. 

Longitudinal  extension  under  pressures  of 

Pounds. 

1. 000 

9,500 

10,000 

Inch. 
Initial  load. 
.00682 
.00697 

HYDROSTATIC   TEST   OP  8-INCH   TWBE   SECTION. 


309 


Interior  pressure  and  longitudinal  compression  combined. 


Pressures 

per  square 

inch. 

Mean 
exj)anaion. 

rHametrioal  expansion  under  pi^sBures  of 

Pounds. 

1,000 

6,000 

8.000 

11,000 

Inch. 

IniUalload. 

.00340 

.00600 

.00707 

1 

Pressures 

per  square 

inch. 

Mean 
contraction. 

Pounds. 
1,000 
6,000 
8,000 
11,000 

Inch, 

Initial  load. 

.00410 

.0QS73 

.00835 

Exterior  pressure  and  longitudinal  compression  combined. 


' 

Pressures 

per  square 

inch. 

Mean 
contraction. 

Contractioii  of  bore  miclor  Dresfiures  of  •••.•••••••• 

Pfyands.              Inch. 
1, 000        Initial  load. 
11, 0(10                   .  00922 

Pressures 

•per  square 

inch. 


Longitudinal  extension  under 
pressures  of 


Pounds. 


1,000 
11,000 


Contrac-  Contraction 


tion  K. 


Inch. 


W. 


Inch. 


Mean 
contraction. 


Inch. 


Initial  load. 
.00190    I        .00236    I  .00213 


Interior  and  exterior  pressures  and  longitudinal  compression  combined. 


per  sqnare 
ncn. 


Longitudinal  contraction  un- 
der pressuresof 


Pressures 
Incl 


Pounds. 

1.000 
6.000 

irooo 


Contrac    Contraction 


tiou  W. 


InA, 


E. 


Inch. 


Initial  load. 


Mean 
contraction. 


.00056 


.00002 


Inch. 


.00037 
.00074 
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From  tbe  <<  summary  of  results''  the  following  reductions  are  made: 

Interior  pressure . 

Diametrical  expaneion,  exterior ".0069  -«-  (12  X  11,000)  =  ".000,000,052,273  per  inch  per  ponnd 

Longitudinal  contraction ".0039  -s-  (24  X  11,000)  =  ".000,000,014,773  per  inch  per  ponnd 

Exterior  pressure* 

Diametrical  contraction  of  hore ".008545  -»-  (8  X  9,000)  =  ".000,000,118,611  per  inch  per  ponnd 

Longitudinal  extension ".00602  +  (20  X  9,000)  =  ".000,000,033,333  per  inch  per  pound 

Interior  and  exterior  pressures  combined. 
Longitudinal  extension ".00344  -^  (20  X  9,000)  =  ".000^000,019,111  per  inch  per  pound 

Interior  pressure  and  lougituditMl  tension  combined. 

Diamelrical  expansion,  exterior ".00548  -i-  (12  X  10,000)  =  ".000,000,045,667  per  inch  per  ponnd 

Longitudinal  extension ".00223  -s-  (20  X  10,000)  =  ".000,000,011,150  per  inch  per  pound 

Exterior  pressure  and  longitudinal  tension  c^ymbined. 

Diametrical  contraction  of  bore ".00879  -*-   (8  x  8,500)  =  ".000,000,129,265  per  inch  per  pound 

Longitudinal  extension ".00911  -i-  (20  X  8,500)  =  ".000,000,053,588  per  inch  per  pound 

Interior  and  exterior  pressures  and  longitudinal  tension  combined. 
Longitudinal  extension ".00697  -i-  (20  X  9,000)  =  ".000,000,038,722  per  inch  per  ponnd 

Interior  pressure  and  longitudinal  compression  combined. 

Diametrical  expansion,  exterior ",00705  -«-  (12  X  10.000)  =  ".000,000,058,017  per  inch  per  ponnd 

Longitudinal  contraction ".00832  -♦-  (20  X  10,000)  =  ".000,000,041,750  per  inch  per  pound 

Exterior  pressure  and  longitudinal  compression  combined. 

Diametrical  contraction  of  bore ".00922+  (8  X  10,000)  =  ".000,000,115,250  per  inch  per  pound 

Longitudinal  extension (".00190+  ".00236-!- 2)  =  ".00213.  ,     u^  i 

".00213  -T-  (20  X  10,000)  =  ".000,000,010,650  per  inch  per  ponnd 

Interior  and  exterior  pressures  and  longitudinal  compression  combined. 

Longitudinal  contraction ".00092  -|-  ".00056  -^  2)  =  "00074.    _^  ^^         ,     ,         _      , 

".00074  -i-  (20  X  10,000)  =  ".000,000,003,700  per  inch  per  nound 


^/?/-^ 


^ 


^ 

Q) 


Pi 


I 


5) 


^ 


Hi 
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DetermiDatioDS  of  elastic  limit  of  steel  bars  at  different  temperatures. 


Form  of  Specimens. 


j^." 


^." 


No.  6128 
Mark,  J. 

Diameter,  1''.238. 

Sectional  area,  1.204  square  inches. 
Ganged  length,  10''. 

Specimen  packed  in  snow  and  salt  and  remained  in  this  mixture  two 
hours  before  testing.    Then  removed  and  tested  in  the  open  air. 
Temperature  when  tested  about  12°  F. 


Applied  loads. 

Elonf^ation 
per  inch. 

Succesfiive 
elungation 
per  inch. 

Permnnent 
set. 

Snccessive 

permnnent 

set. 

Semarks. 

Total. 

Per  square 
inch. 

Pounds. 
1,204 
8,020 
12,040 
18.080 
24,080 
30,100 
38,120 
88,120 

87,824 

38,528 
39,732 
40,988 

42,140 

Poundt. 
1,000 
6,000 
10.000 
16,000 
20,000 
25,000 
80,000 
30,000 

81,000 

32.000 
33,000 
84,000 

85,000 

Inch, 
0. 

.00012 

.00031 

.00050 

.00068 

.00085 

.00103 

.00159 

C   .00280 

)    .01050 

.01200 

.01550 

.02845 

C   .02970 

{   .03240 

Inch. 

0. 

.00012 
.00019 
.00019 
.00018 
.00017 
.00018 
.00056 
.00021 
.00770 
.00150 
.00350 
. 01295 
.00123 
.00270 

Inch. 
0. 

Inch, 
0. 

Initialload. 

Elastic  limit. 
After  5  minutes. 

Elongation  after  6  min- 
utes;    test    discon- 
tinued. 

.00003 

.00003 

.03093 

.03000 
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'^0.  6129. 
Mark  I. 

Diameter,  1".238. 

Sectional  area,  1.204  sqaare  inches. 
Gauged  length,  10'. 
Temperature,  70°  F. 


Applied  loHds. 

inonsation 
per  mch. 

Suocesalvo 
eloneatioii 
per  Inch. 

Permanent 
set. 

Sncoessive 

permanent 

set 

Remarks. 

T«tal 

Per  square 
iAch. 

Pounds, 
1,204 
6,020 
12,040 
18.060 
24.080 
80,100 
86,120 
87,324 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
81,000 

Itieh. 
0. 

.00014 
.00032 
.00052 
.00070 
.00086 
.00101 
r     .01500 

.02241 

.02300 
.02460 
.02800 
.03175 
.03210 

{     .03256 

Inch. 
0. 

.00014 
.00018 
.00020 
.00018 
.00016 
.00015 
.01480 

.00661 

.00050 
.00160 
.00340 
.00375 
.00044 
.00011 
.00026 

huh. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

Klongation  in  5  min- 
utes. 

Elongation  in  7  min- 
utes. 

Elongation  after  5  roin- 
llt<^8;     test   discon- 
tinued. 

0. 

.02110 

.02110 

88,528 
30,732 
40,986 
42.140 
42, 140 

42,140 

82,000 
33,000 
34,000 
35,000 
35,000 

85,000 



1     

.03031 
.03073 

.00012 
.00042 

.03111 

No.  5130. 
Mark,  L 

Diameter,  1".238. 

Sectional  area,  1.204  square  incbes. 
Gauged  length,  10". 

Specimen  immersed  in  hot  water  for  a  period  of  one-half  hour  before 
testing.    Tested  in  the  open  air. 
Temperature  when  tested,  about  I8O0  F. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

lieroarks. 

Total. 

Per  sqnaro 
incb. 

pcnnnuent 
set. 

Pound*. 

1,204 

6,020 

12.  040 

18,060 

24,080 

90,100 
31.304 
32,508 
33,712 
34,016 

36,120 

87,824 
38.528 
30,r.ffl 
40,036 

42,140 

Pounds. 

1,  (00 

6,000 

10.000 

15,000 

20,000 

25,000 
26,000 
27,000 
28,000 
20,000 

30,000 

31,000 
32.000 
83.000 
34,000 

85,000 

Inch. 
0. 

.00011 
.00027 
.00042 
.00060 

.00072 

. 00U73 

.00078 

.00100 

.00450 

C     .01800 

\     .02212 

.02230 

.02370 

.02840 

.03225 

5     .W400 

{     .03650 

Inch. 
0. 

.00011 
.00016 
.00015 
.00018 

.00012 
.000<»1 
.00005 
.00031 
.00341 
.013.)0 
.00412 
.00018 
.00140 
.00470 
.  00:t85 
.00205 
.00160 

Inch. 

0. 

Inch. 
0. 

Initial  load. 

This  minus  set  is  at- 
tributed to  the  cool- 
ing of  the  bar. 

Elasticlimit. 
After  3  minutM. 

».  00000 

—.00000 



.03501 

. 03510 

Elongation  after  5  mln- 
tinued. 
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No.  5139. 
Mark,  S. 
Diameter,  1".238. 

Bectional  area,  1.204  square  incbes. 
Ganged  length,  10". 
Teniperatnre,  70°  F. 


Applied  loads. 

ElODfffttioil 

per  inch. 

SuccesAivo 

elnDgation 

per  inch. 

Porinanent 
aet 

SuccesBlve 
set. 

Bomarka. 

Total. 

Persqaare 
inoh. 

Pound*. 

i.ao4 

6.020 
12.040 
18,060 
24,080 
30.100 
36,120 
37,324 
38,528 
39,732 
40.936 
43,140 
43.344 
44,548 
45,752 
46.966 

48,160 

48,160 
49,364 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
30,000 
31,000 
82.000 
83,000 
34,000 
35.000 
86,000 
37,000 
38,000 
39,000 

40,000 

40,000 
41.000 

Inch. 
0. 
.00012 
.00031 
.00046 
.00063 
.00081 
.00095 
.00099 
.00102 
.00104 
.00109 
.00112 
.00114 
.00120 
.00123 
.00135 
C     .  00131 
{     .00154 

.00160 
(     .00164 
\     .00186 

Inch. 
0. 
.00012 
.00019 
.00015 
.00017 
.00018 
.00014 
.00004 
.00003 
.00002 
.00005 
.00003 
.00002 
.00006 
.00003 
.00002 
.00006 
.00023 

.00006 
.00004 
.00022 

Inch. 
0. 

IneK 
0. 

luitialload. 

Elantic  limit. 
Elongation  after  5  inin> 
utea. 

Elongmtion  after  5min- 
utea;     teat   discon- 
tinued. 

0. 

—.00001 

—.00001 

.00020 

.00021 

.00046 

.00026 
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No.  6140. 
Mark,  8. 

Diameter,  l'^238. 

Sectional  area,  1.204  sqaare  inches. 
Gauged  length,  10''. 

Specimen  packed  in  mixture  of  snow  and  salt,  where  it  remained  two 
hours  before  testing. 
Kemoved  from  the  mixture  and  tested  in  the  open  air. 
Temperature  when  tested  about  15°  p. 


AppUedloads. 

Elongation 
pef  inch. 

Sucoeasive 

Pemianeiit 

sot. 

SnooesaiTe 
aet. 

Remarka. 

Total. 

Pouudt. 
1,204 
6,020 
12,040 
18.060 
24.080 
30,100 
96,120 
42, 140 
43,344 
44,548 
45,753 
46.958 

48,160 
49,304 

Per  RQuare 
inc)]. 

elonfration 
per  iuch. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
35,000 
36,000 
37,000 
38,000 
39,000 

40,000 

Inch. 
0. 

.00013 
.  00032 
.00051 
.00069 
.  00<.)84 
.00101 
.00117 
.00120 
.  00122 
.00126 
.00130 
C     .0<'i:« 
)      .00150 

C     .00153 
{     .00182 

Inch. 
0. 

.00013 
.00019 
.00019 
.00018 
.00015 
.00017 
.00016 
.00003 
.00002 
.00004 
.00004 
.00002 
.00018 

.00003 
.00029 

Inch. 
0. 

Inch. 
0. 

Initial  kNid. 

Elaatdo  limit. 
EloDKation  aftor  Smin- 
Qtea. 

Elongation  after  5  min- 
Qtea;     teat    diaoon- 
tinned. 

.00001 

.00001 

.00014 

.00013 

41,000 

.00044 

.00030 
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No.  6141. 
Mark,  S. 
Diameter,  1".238. 

SectioDal  area,  J. 204  square  inches. 
Gauged  length,  10''. 

Specimen  immersed  in  hot  water  for  a  period  of  three-quarters  of  an 
hour  before  testing. 
Tested  in  the  open  air. 
Temperature  when  tested  about  180^  F. 


Applied  luada. 


Total. 


Per  sauaro 
inon. 


Elongation 
l>ermch. 


Succesaive 
eloni^ation 
per  inch. 


Permanent 


Successive 

periuRiient 

set. 


Remarks. 


Poundi. 
1,204 
6,020 
12,040 
18,060 
24,080 
30,100 
36,120 
42, 140 
18,344 
44, 548 
45, 752 
46,956 


48,160 


49,364 


PoundM. 
1,000 
5.000 
10,000 
15,000 
20.000 
25.000 
80,000 

y5.ooo 

36,000 
37,000 
38,000 
39.000 


40,000 


41,000 


Inch. 
0. 

.00011 
.00027 
.00042 
.00061 
.00079 
.00092 
. OOIUO 
.00106 
.00110 
.00111 
.00113 
.00116 
.00142 

.00162 

.00152 
.00170 

.00361 


Inch. 
0. 
.00011 
.00016 
.00015 
.00019 
.00018 
.00013 
.00017 
— . 00003 
.00004 
.00001 
.00002 
.00002 
.  00027 

.  00010 


.00191 


Innh. 
0. 


Inch. 
0. 


Initial  load. 


-.  0OJ13 


+  .00012 


.00220 


'.C0025 


Elastic  limit. 

Elongation  after  1  min- 
ute. 

Elongation  after  5  min- 
utee. 


Elongation  after  1  min- 
ute. 

.00208  I  Elongation  after  5  mi  n- 
,  ntes;  tost  (Uecon- 
i      tiuuod. 
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STEEL  MUSIC  WIRR 

The  wires  here  represented  were  contributed  at  the  World's  Colum- 
bian Exposition  by  the  manufacturers  of  the  material  or  by  their  agents 
for  the  purpose  of  these  tests. 

The  Washburn  &  Moen  Manufacturing  Company,  of  Worcester, 
Mass.,  contributed  twenty-two  coils  in  commercial  packages,  labeled 
"Perfected  Steel  Music  Wire.^^  In  sizes  the  numbers  ran  from  Ko.  12 
to  No.  27,  music- wire  gauge,  there  being  half  numbers  from  12J  to  17^. 
The  Trenton  Iron  Company,  of  Trenton,  N.  J.,  contributed  six  coils 
in  commercial  packages,  labeled  *' Cast  Steel  Music  Wire."  In  sizes 
the  numbers  ran  from  No.  13  to  No.  18. 

Alfred  Dolge,  of  New  York,  agent  for  Moritz  Poehlmann,  of  Nurem- 
berg, Germany,  contributed  eight  samples  in  envelopes,  marked 
"Poehlmann,"  and  the  number  of  the  wire  gauge.  The  sizes  ran  from 
No.  12  to  No.  19. 

Hermann  Hillger,  agent  for  Stahl  &  Drahtwerk  Eoeslau,  Koeslau, 
Germany,  contributed  ^ye  samples  in  paper  wrappers,  marked  with 
numbers.  There  was  obviously  such  a  variance  in  those  distinguishing 
numbers  and  the  actual  sizes  that  the  wire-gauge  numbers  nearest  the 
measured  diameters  of  the  samples  are  used  in  this  report,  instead  of 
the  numbers  found  on  the  wrappers. 

The  examination  and  tests  of  these  samples  have  consisted  of  meas- 
urements of  the  diameters  of  the  wires,  recording  the  maximum  and 
minimum  diameters  found.  "Recording  the  free  diameters  of  the  coils 
assumed  by  the  wires  when  unrestrained,  it  will  be  understood  that 
these  diameters  do  not  refer  to  the  sizes  of  the  coils  in  which  the  wire 
is  sold,  but  represent  the  curvature  of  the  wires  naturally  assumed  by 
them. 

There  were  coiling  tests,  swaging  tests,  and  eyes  were  formed  such 
ajB  are  commonly  used  for  attacliing  the  wires  to  the  wrest  pins  of 
pianofortes. 

The  tensile  tests  consisted  of  three  tests  of  each  sample,  recording 
the  breaking  load  in  actual  pounds,  also  the  strength  in  pounds  per 
square  inch  of  the  metal  on  the  actual  sectional  area. 

There  were  other  tests  by  tension,  in  which  a  very  complete  series 
of  observations  was  made  on  the  elongations  under  stresses  and  the 
development  of  permanent  sets.  Tensile  tests  of  this  latter  class  only 
were  made  with  wires  from  Herrmann  Hillger,  as  only  a  sujficient 
quantity  of  wire  for  one  test  was  contributed. 

The  accompanying  photograph  shows  the  style  of  automatic  microm- 
eter employed  as  it  appeared  in  position  for  measuring  the  elongation 
of  the  wire  on  which  it  was  resting. 

The  coiling  tests,  in  which  each  sample  was  tightly  wound  in  coils  in 
oontact  with  each  other  around  a  wire  of  its  own  diameter,  were  made 
at  the  United  States  Government  building,  World's  Columbian  Exposi- 
tton,  in  the  month  of  October,  1893,  at  which  time  some  of  the  swaging 
tB£(ts  were  also  made.  The  latter  tests  were  made  with  a  succession  of 
blows  with  a  light  hand  hammer,  and  were  continued  until  the  diame- 
ters of  the  wires  were  flattened  to  twice  the  original  dimensions. 
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The  swaging  tests  were  continued  and  completed  at  the  Watertown 
Arsenal,  Mass.,  where  all  of  the  tensile  tests  were  made. 

Eyes  were  formed  on  each  sample,  omitting  the  half  numbers  of  the 
Washburn  &  Moen  wires,  on  an  eyeing  machine  in  a  commercial  man- 
ner by  the  firm  of  O.  J.  Faxon  &  Co.,  Boston,  Mass. 

The  coiling,  swaging,  and  eyeing  tests  were  successfully  made  on 
each  sample. 

In  making  the  tensile  tests  the  ends  of  the  wires  were  clamped  in 
the  hydraulic  jaws  of  the  testing  machine,  a  sheet  of  fine  emery  cloth 
being  used  directly  over  the  wires. 

This  method  of  securing  the  ends  was  regarded  as  satisfactory,  as 
it  was  a  rare  occurrence  that  a  wire  broke  at  the  jaws. 

The  micrometer  used  in  determining  the  elongations  and  sets  carried 
forked  blocks  at  each  end,  which  blocks  straddled  the  wire,  and  had 
suflBcient  gripping  power  to  actuate  the  micrometer  without  injury  to 
the  wire.  The  forked  blocks  were  brought  to  an  edge  where  contact 
was  made  with  the  wire,  establishing  a  definite  gauged  length — in  these 
t«sts  6  inches  long. 

A  sharply  defined  elastic  limit  is  not  shown  in  this  material. 

Early  permanent  sets  of  small  magnitude  were  developed,  which 
remained  for  a  time  with  little  change,  and  then  under  the  higher  loads 
gradually  increasing  in  amount. 

The  tensile  strains  are  necessarily  unequal  on  the  difierent  sides  of 
a  wii*e  straightened  from  a  circular  form,  and  some  of  the  early  sets 
may  properly  be  attributed  to  this  fact. 

An  inspection  of  the  details  of  the  tests  will  show  within  what  limits 
the  sets  are  immaterial  when  the  wires  are  used  for  music  purposes. 

An  investigation  has  been  started  for  the  purpose  of  experimentally 
ascertaining  the  number  of  vibrations  per  second  of  the  several  sizes 
of  wires  under  different  conditions  of  tensions  and  lengths. 

Following  the  tensile  test«  the  strength  of  eyed  samples  was  inves- 
tigated. 

First  the  samples  which  were  eyed  by  the  Messrs.  O.  J.  Faxon  &  Co. 
were  tested,  and  these  tests  were  followed  by  the  tests  of  such  wires  as 
still  retained  the  eyes  which  were  found  on  them  when  the  coils  were 
submitted  for  test  by  the  manufacturers. 

The  strength  of  these  samples  fell  considerably  below  the  tensile 
strength  of  the  plain  samples  of  the  wires  and  were  not  altogether 
uniform  in  strength,  and,  as  it  was  subsequently  shown,  also  fell  below 
the  strength  of  wires  tested  over  a  pin  ".16  diameter,  representing  the 
wrest  pin  of  a  pianoforte. 

The  eyed  samples  fractured  either  at  the  first  twist  in  the  loop  or  at 
the  inside  end  of  the  twisted  section,  where  the  standing  part  of  the 
wire  was  first  bent. 

The  fractured  surfaces,  with  hardly  an  exception,  were  oblique  to  the 
axis  of  the  wire,  presenting  a  sheared  type  of  fracture  with  a  compara- 
tively limited  contraction  of  area. 

In  the  direct  tensile  tests  the  fractured  ends  were  cup  shaped  with 
large  contraction  of  area  and  presented  silky  surfaces. 

It  was  evident  from  the  results  that  the  torsional  permanent  set  given 
the  wires  in  the  formation  of  the  eyes  was  largely  responsible  for  the 
reduction  in  strength  which  the  wires  displayed  at  this  time. 

Any  short  bend  in  the  wire  would  tend  to  cause  a  reduction  in 
strength  at  that  place,  and  the  strength  over  a  wrest  pin  would  ordi- 
narily be  less  than  that  of  a  straight  wire  secured  by  being  clamped  iu 
the  testing  machine  over  several  inches  in  length  at  each  end. 
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The  bending  of  the  wires  necessary  to  twist  the  two  parts  together  is 
aggravated  in  its  eflfect  by  the  torsional  stress  incident  to  the  common 
method  of  forming  eyes. 

For  the  purxK)se  of  illustrating  the  strength  of  eyes  simply  twisted, 
without  the  torsional  permanent  sets,  eyes  were  formed  on  the  several 
wires  at  this  arsenal.    The  manner  of  making  these  eyes  was  as  follows : 

Grooved  blocks  were  prepared  to  serve  as  guides  for  the  two  parts  of 


'blocks. 


the  wire,  the  angle  made  by  the  two  parts  of  the  wire  practically  fixing 
the  pitch  of  the  twist. 

The  twisting  is  begun  at  the  loop  A  and  proceeds  toward  B  and  G, 
as  those  ends  are  drawn  through  the  blocks. 

A  slight  pressui*e  is  exerted  on  the  wires  by  the  grooved  blocks,  but 
not  sufficient  to  prevent  the  ends  B  and  O  rotating  sjmchronously  with 
the  loop  A. 

Eyes  thus  formed  developed  greater  strength  than  those  in  which  tor- 
sion al  sets  had  been  given,  the  results  closely  agreeing  with  the  strength 
of  wires  tested  over  wrest  pins. 

The  fractured  ends  of  the  arsenal-eyed  samples  were  cup  shaped  and 
silky  in  appearance. 

The  strength  of  the  eyed  samples  also  depends  in  a  measure  upon  the 
number  of  twists  per  inch  given  the  wire. 

The  minimum  twist  necessary  to  prevent  the  eye  untwisting  before 
breaking  the  wire  seems  to  be  the  best  adapted  tbr  strength.  A  very 
coarse  pitch,  however,  untwists  unless  a  greater  length  of  twis^ted  sec- 
tion is  employed  than  is  admissible  in  pianoforte  strings. 

The  common  length  of  the  eyes  tested  was  about  2'',  including  the 
loop,  and  the  twisting  was  about  three  full  turns  per  inch.  This  was  sub- 
stantially the  twist  on  the  original  eyes  and  those  eyed  by  the  Messrs. 
Faxon  &  Go.,  the  pitch  of  the  coarser  wires  being  a  little  less  and  of 
the  finer  wires  a  little  greater  than  this. 

The  original  eyes  on  the  Poehlmann  wires  ranged  Irom  6^  to  8  full 
turns  per  inch.  These  eyes  were  inadvertently  cut  oft*  the  coils,  and 
consequently  could  not  be  tested  to  ascertain  their  strength. 

Several  pitches  of  twist  were  tried  with  the  arsenal-formed  eyes  on 
the  Washburn  &  Moen  wire  No.  18,  the  results  being  in  favor  of  thfe 
coarser  pitches. 

H.  Ex.  92 21 


322  steel  music  wire, 

Chemical  Composition  of  Steel  Music  Wire. 

WIRE  FROM  TRKNTON  IRON  COMPANY. 


Number 

of 
gauge. 

Ctahosk. 

Mangar 
neae. 

SiUoon. 

■T 

Sulphur. 

Phospho- 
rus. 

Copper. 

Total. 

Graph- 
itib. 

Com- 
bined. 

13 
18 

0.868 
0.880 

0.010 
0.012 

0.858 
0.868 

0.095 
0.422 

0.004 
0.444 

0.023 
0.020 

0.017 
0.021 

WIRE  FROM  WASHBURN  Sb  MOBN  MANUFACTURING  COMPANY. 


13 
18 
27 

0.868 
0.874 
0.850 

0.010 
0.011 
0.009 

0.858 
0.863 
a8U 

0.294 
0.207 

0.181 
0.178 
0.160 

0.024 
0.020 
0.025 

0.031      

0.031     

0.033    1 

WIRE  FROM  MORITZ  POEHLMANN. 


18 
18 

0.703 
0.863 

0.009 
0.011 

0.784 
0.852 

0.167 
0.154 

0.409 
0.133 

0.016 
0.012 

0.029 
0.020 

Music- WiEB  Gauges. 


Washburn 

No. 

&Moen 
Manu- 
facturing 

Trenton 

Iron 
Company. 

Said  to  be 
Poehlmann. 

Company. 

Inch. 

Inch, 

Inch. 

00 
0 

.0085 
.009 

1 

.010 

2 
3 

.011 
.012 

4 
5 
6 
7 
8 
9 
10 
11 
12 

.013 
.014 
.016 
.018 
.020 
.022 
.024 
.026 
.028 

.0206 

.0286 

13 

.0314 

.030 

.0315 

14 

.0326 

.032 

.0333 

15 

.0345 

.034 

.0354 

16 

.0360 

.036 

.0360 

17 

.0377 

.038 

.0390 

18 

.0305 

.040 

.0410 

19 

.0114 

.042 

.0430 

20 

.0434 

.044 

.0450 

21 

.0460 

.046 

.0468 

22 

.0483 

.048 

.0490 

23 

.0515 

.051 

.0518 

24 

.0550 

.055 

.0560 

25 

.0586 

.059 

.0595 

26 

.0626 

.06^ 

.0632 

27 

.0669 

.067 

.0085 

28 

.071 

29 
80- 

.074 
.078 

81 

.082 

82 

.086 
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Measurement  of  Coils. 

Wir0  suhmitted  by  the  Waahbum  4'  Moen  Manufacturing  Company^  Worcester,  Mass, 


Ko.  of 

AdmAl 

Free 

diameter 

diameter 

RemarlcB. 

gauge. 

of  wire. 

of  coil. 

Inch, 

Inches. 

27 

.0656 

81 

26 

.0622 

34 

25 

.0577 

31 

24 

.0542 

42 

Has  a  flat  side  ".0539  diameter. 

23 

.0608 

30 

There  wereplaoee  where  the  diameter  was  ".0607  d: . 

22 

.0478 

39 

21 

.0466 

40 

20 

.0435 

20 

19 

.04155 

AboTit 
15 

18 

.0301* 

21 

174 

.0886 

21 

17 

.0374 

17 

16i 

.0358 

About 
32 

16 

Took  a  long  spiral  shape,  32"  pitch,  6^"  diameter. 

16 

.0346 
.0342 

24 
28 

1^1 

.0336 

12 

U 

.0328 

12 

18| 

.0317 

12 

is" 

.0309 

11 

12i 

.0305+ 

20 

12 

.0284 

21 

Wire  eubmitted  by  the  Trenton  Iron  Company,  Trenton,  N,  J. 


No.  of 
gauge. 

Actual 
diameter 
of  wire. 

Free 
diameter 
of  coil. 

Bemarks. 

J8 
17 
16 
15 
14 
13 

IneK 
.0308 
.0375 
.0362 
.0342 
.0321 
.0301 

1 

Took  a  long  apinl  Bhi9«.  W"  pitch  V  dinmeter. 

10 

Wire  eubmiited  by  Alfred  Dolge,  agent  for  MoritM  PoeihJmann,  Nuremberg,  Germany, 


No.  of 

Actual 

Free 

diameter 

diameter 

Kemarks. 

gauge. 

of  wire. 

of  coil. 

Inch, 

Inchet. 

19 

.0417 

lU 

18 

.0402 

9 

17 

.0381 

17 

16 

.0361 

11 

16 

.0342 

14 

14 

.0323 

17 

13 

.0303 

17 

12 

.0284 

8 
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STEEL    MUSIC    WIRE. 


Wire  8uhmiited  hy  Hermann  Hillger,  agent  for  Siahl  und  Drahtwerk  Boeslau,  Boeslau, 

Germany. 


No.  of 

Actual        Free 

diameter  diameter 

BemarkB. 

gauge. 

of  wire. 

of  coil. 

Inch, 

Inehet, 

20 

.0448 

13  ± 

16 

.0353 

8 

16 

.0368 

10 

15 

.0341 

10 

14 

.0320 

11 

Tensile  Tests. 

Wire  suhtnitted  by  the  Washbum^  4"  -Woen  Manufacturing  Company,  Worcester,  Maes. 


No.  of 
t«at. 

No.  of 
gauge. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Fractured.      - 

Maxi. 
mum. 

Mini- 
mum. 

Mean. 

TotoJ-    ""laX" 

6345 
6346 
6347 

6348 
6349 
6350 

6351 
6352 
6363 

6864 
6856 
6356 

27 
27 
27 

26 
26 
26 

25 

25 

•  25 

24 
24 
24 

Ineh.' 
.0655 

Ineh. 
.0652 

Ineh. 
.0654 
.0654 

8q.  inch. 
.003359 
.003359 
.003359 

.003039 
.008029 
.003029 

.002615 
.002606 
.002606 

.002307 
.002307 
.002307 

Poundt. 
1,098 
1,079 
1,072 

997 
980 
968 

819 
818 
812 

723 
725 
731 

Pounds. 
826, 880 
321,230 
319, 140 

828,070 
323, 540 
319,580 

313, 190 
318,890 
311,590 

313,800 
814,260 
316,860 

94"firom4aws. 
8|"  fVomjaws. 
2"  from  jawa. 

34"  ftrom  jaws. 
7"  from  jaws. 
74"  from  jaws. 

8  "  from  jaws. 
94"  from  Jaws. 
34"  from  jaws. 

54"  from  jaws. 
54"  from  jaws. 
4"  from  jaws. 

.0654 

.0623 

.0620 

.0022 
.0621 
.0621 

.0577 
.0576 
.0576 

.0542 
.0542 
.0542 

.0578 

.0570 
Flatside 

.0546 

.0536 

STEEL    MUSIC    WIRE. 
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Nos.  6357  and  6358  were  tested  warm,  145o  P. 

The  middle  part  of  No.  6359  was  cooled  in  mixture  of  snow  and  salt 
Fracture  occurred  at  the  jaws  where  the  wire  was  nearer  the  tempera- 
ture of  the  machine,  or  about  00^  F. 


Ko.of 
teat. 

6357 
6358 
9359 
6360 
6361 
6362 
6363 
6364 
6365 
6366 
6367 
6368 
0369 
6370 
6371 
6872 
6373 
6374 
6375 
6376 
6377 
6878 
6379 
6380 
6381 
6382 
6383 
6S84 
6386 
6386 
6387 
6888 
6389 
6890 
6391 
6392 
6393 
6394 
6896 
6396 
6397 
6398 
6399 
6400 
6401 
6402 
6403 
6404 
6406 
6406 
6407 
6i08 
6409 
6410 
64U 
6412 
6418 

No.  of 
gauge. 

Diameter. 

Sectional 
area. 

Tensile 

strength. 

Fractured. 

Mail- 
mnm. 

Mini- 
mnm. 

Mean. 

Total. 

Persanare 
inch. 

24 
24 
24 
23 
23 
23 
22 
22 
22 
21 
21 
21 
20 
20 
20 
19 
19 
19 
18 
18 
18 

17 

17 

16i 

10, 

16, 

16' 

16 

16 

15i 

15 

15 

1? 

15 

15 

in 

14 

14 

13i 

13. 

13  r 

13 

18 

13 

12) 

12 
12 

Ineh. 
.0543 

Ineh. 
.0543 

Ineh. 

.0543 

.6543 

.0543 

.0503 

.0503 

.0503 

.0479 

.0479 

.0479 

.0456 

.0456 

.0456 

.0435 

.0435 

.0436 

.0414 

.0414 

.0414 

.0389 

.0389 

.0389 

.0386 

.0386 

.0386 

.0375 

.0375 

.0375 

.0366 

.0366 

.0366 

.0358 

.0358 

.0358 

.0345 

.0345  . 

.0345 

.0340 

.0340 

.0340 

.0336 

.0335 

.0335 

.0327 

.0327 

.0327 

.0316 

.0316 

.0316 

.0310 

.0310 

.0310 

.0305 

.0305 

.0305 

.0285 

.0285 

8q.  inch. 
.002316 
.002316 
.002316 
.  001987 
.  001987 
.001987 
.  001802 
.  001802 
.  001802 
.001G;J3 
.001633 
.001033 
.001486 
.  001486 
.001486 
.  001.'J46 
.001346 
.001346 
.001188 
.001188 
.001188 
.001170 
.001170 
.001170 
.001104 
.001104 
.001104 
.001052 
. 001052 
.  001052 
.  001007 
.001007 
.001007 
.  000935 
.000935 
.000936 
.000908 
.000908 
.000908 
.000881 
.000881 
.000881 
.000840 
.000840 
.000840 
.000784 
.000784 
.000784 
.000755 
.000755 
.000756 
.000731 
.000731 
.000731 
.000638 
.000638 
.000688 

Pounds. 
704 
712 
731 
649 
634 
647 
627 
624 
620 
661 
575 
569 
529 
534 
534 
491 
489 
489 
448 
457 
453 
428 
428 

4;t8 

432 
481 
432 
425 
417 
420 
392 
897 
401 
360 
364 
359 
338 
345 
343 
836 
332 
834 
331 
834 
338 
313 
817 
319 
803 
306 
804 
287 
292 
299 
262 
263 
263 

Pounds. 
303, 970 
307, 430 
315,630 
326, 620 
319, 070 
325,620 
347, 950 
346,280 
344,060 
343,540 
352, 110 
348, 440 
355,990 
359,350 
359,350 
864,780 
863, 300 
363, 30O 
377, 100 
384,680 
381,  310 
365, 810 
365. 810 
374, 360 
391,800 
390,400 
391,300 
403,990 
396,390 
309,  240 
889.280 
394,240 
398,210 
385,030 
389, 300 
383,960 
372, 250 
379,960 
377,750 
381, 380 
876, 840 
379,  HO 
394, 050 
397,620 
402,380 
390,230 
404, 330 
406,890 
401, 320 
405, 300 
402, 650 
392, 610 
399,460 
409,040 
410,660 
412, 230 
412,230 

74"  firom  Jaws. 
7"fhmijaw«. 
Pace  of  Jaws. 
If"  firom  jaws. 
8"  from  Jaws. 
U"  from  Jaws. 
1"  firom  jaws. 
6"  from  jaws, 
li"  from  Jaws. 
8"  firom  jaws. 
6"  from  Jaws. 
^"  from  jaws. 
Middle  of  length. 
6"fivmjaws. 
8i"  from  Jaws. 
8"  fromJaWH. 
7"  from  jaws. 
2i"fh)mjaw8. 
5"  ftwmJawH. 
H"  from  jaws. 
8i"  firomJawB. 
8"  firom  jaws. 
6"  from  jaws. 
4"  from  laws. 
8"  firom  Jaws. 

Do. 
8"  from  Jaws. 
Miildle  of  length. 
i"  from  jaws. 

Do. 
1"  from  jaws. 
2)"  from  Jaws. 
9J"  from  Jawa. 
At  jaws. 
4"  from  jaws. 
Middle  of  length. 
84"  from  Jaws. 
2^' firom  Jaws. 
74"  from  laws. 
8  "from jaws. 
4  "firom jaws. 
5|"  firom  jaws. 
4"  from  Jaws. 
2"  from  jaws. 
6"ftomJaw8. 
34"  from  Jaws. 
8"  from  jaws. 
3"frx>mjaws. 
2J"  from  jaws. 
34"  firom  jaws. 
8"  from  Jaws. 
7"fh)mjaw8. 

Do. 

Do. 
8i"  from  Jaws, 
2"  firom  laws. 
4"fit>mjawa. 

.0505 

.0600 

.0482 

.0478 

.0456 

.0456 

.0436 

.0434 

.0514 

.0414 

.0390 

.0388 

1 

.0387 

.0385 

1 

.0376 

.0374 

.0368 

.0366 

.0359 

.0357 

.0347 

.0344 

.0342 

.0338 

.  0335 

.0336 

.0328 

.0326 

.0317 

.0315 

.0312 

.0308 

.0306 

.0304 

.0286 

.0284 
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Wire  Bubmitied  by  the  Trenton  Iron  Company,  Tyenion,  H,  J. 


No.  of 
tost. 

No.  of 
gauge. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

FTHctnred. 

Maxi- 
mam. 

Mini- 
mam. 

Mean. 

Total. 

Per  square 
inch. 

6414 
6415 
6416 
6417 
6418 
6419 
64-/0 
6421 
6422 
6423 
6424 
6425 
6426 
6427 
6428 
6429 
6430 
6431 

18 
18 
18 
,     17 
17 
17 
16 
16 
16 
16 
16 
16 
14 
14 
14 
13 
13 
18 

Ineh. 
.0400 

Ineh. 
.0303 

Inch. 
.0397 
.0397 
.0397 
.0376 
.0376 
.0376 
.0361 
.0361 
.0361 

.o;ui 
.o:i4l 

.0341 
.0320 
.0320 
.0320 
.0302 
.0302 
.0302 

Sq.  ineh. 
.001238 
.001238 
.001238 
.001110 
.001110 
.001110 
.001024 
.001024 
.001024 
.000918 
.000918 
.000918 
.000804 
.000804 
.000804 
.000716 
.000716 
.000716 

Pounds. 
462 
460 
465 
4U8 
411 
404 
886 
887 
880 
866 
860 
867 
827 
826 
824 
804 
299 
296 

Poundt. 
865,100 
870,760 
867,630 
867,670 
870,270 
363,960 
376,960 
377,980 
871,090 
888,880 
804,806 
891,020 
406,720 
406.470 
402,990 
424,680 
417,600 
418,410 

4"fromjftwii. 
81"  from  jaws. 
6''  from  jawa- 

Do, 
2i"froii>jaws. 
8"frora,ra^'i. 
81"  froiti  jjiwa. 
6^'  fruni  JJlWJ*■ 
4i'^f^ol1lJawa. 
ej-frvmJawH. 
V*  from  jaw  a, 
8*^'  ftom  JBwa. 
Atjawft, 
6i'^  fro™  jawa. 
8"  from  jttwa* 
Sl^^fromjawl. 
5"  ftmn  jaws, 
8i^'  from  jaws. 

.0377 

.0376 

.0362 

.0359 

0343 

.0338 

.0322 

.0318 

.0303 

.0300 

Wire  euhmitted  hy  Alfred  Dolge,  agent  fw  Moritz  Poehlmann,  Nuremberg^  Germany, 


No.  of 
test. 

No.  of 
gauge: 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Fractured. 

Mazi- 
mnm. 

Mini. 
•  mum. 

Mean. 

Total. 

Per  square 
inch. 

6432 
6433 
6434 
6435 
6436 
6437 
6438 
6489 
6440 
6441 
6442 
6448 
6444 
6446 
6446 
6447 
6448 
6449 
6460 
6451 
6462 
6453 
6464 
6466 

19 
19 
19 
18 
18 
18 
17 
17 
17 
16 
16 
16 
16 
16 
15 
14 
14 
14 
13 
18 
13 
12 
12 
12 

Inch. 
.0420 

Ineh. 

.0418 

Inch, 
.0419 
.0419 
.0419 
.0401 
.0401 
.0401 
.0380 
.0380 
.0380 
.0361 
.0361 
.0361 
.0843 
.0348 
.0848 
.0324 
.0824 
.0824 
.0803 
.0808 
.0808 
.0284 
.0284 
.0284 

Sq.  inch. 
.001379 
.001379 
.601379 
.001268 
.001268 
.001268 
.001184 
.001184 
.001184 
.901024 
.001024 
.001024 
.000924 
.000924 
.000924 
.000824 
.000824 
.000824 
.000721 
.000721 
.000721 
.000638 
.000638 
.000638 

Poundt. 
494 
472 
512 
440 
430 
462 
448 
439 
462 
421 
416 
420 
344 
345 
370 
329 
343 
326 
301 
809 
810 
281 
293 
286 

Poundi. 
858.230 
342,270 

Middle  of  length. 

.9"  fmm  {flWR. 

371, 280        5"  from  jaws. 
348,380    ,    1"  from  jaws. 
840,460    '         Do. 
366,800    ,    94"£romjaws. 
396,060        3j"flromjaw8. 
887,120        2"  from  jaws. 
898, 690         W  from  lawR. 

.0402 

.0309 

.0381 

.0379 

.0302 

0361 

411,130 
406,260 
410, 160 
372,290 
373,380 
400,430 
399,270 
416,260 
395, 630 
417,470 
428,670 
429,960 
443,920 
462,870 
461,820 

7'>  from  Jaws. 

Atjawa. 

64"  fromjaws. 

9l"fh)mjaw8. 

6"  ttam  Jaws. 

6"from.aws. 

8"  flrom  Jaws. 

Atjaws. 

2"  from  Jaws. 

8"  from  laws. 
1"  from  jaws. 
Atjaws. 
Do. 

.0344 

.0342 

0325 

.0323 

.0304 

.0302 

.0284 

.0284 

Wire  eubmiited  by  Hermann  Sillger,  agent  for  Stahl  und  Drahtwerk  Boeelau,  Roeslau, 

Germany, 
[Tabulation  of  the  testa  of  apecimena  on  which  elongations  were  measured.] 


Ko.of 
test. 

No.  of 
gauge. 

Diameter. 

area. 

Tensile  strength. 

Fractured. 

Maxi- 
mum. 

Mini, 
mum. 

Mean. 

Total. 

Per  square 
incL 

6840 
6342 
6343 
6341 
6344 

20 
16 
16 
15 
14 

Ineh. 

.0451 
.0354 
.0372 
.0344 
.0321 

Inch. 
.0444 
.0853 
.0364 
.0388 
.0318 

Inch. 
.0448 
.0353 
.0368 
.0341 
.0320 

Sq.inch. 
.001576 
.000979 
.001064 
.000913 
.000804 

Pounds. 
497 
864 
864 
820 
236 

Pounds. 
315.360 
371, 810 
342.100 
350, 490 
293,530 

^%"  from  jaws. 
2"  from  jaws. 
Atjaws. 
94"  from  jaws. 
8|"  from  Jaws. 
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Tensile  Tests,  with  Details  of  Elongations  and  Permanent 

Sets. 

Wire  »uhmiited  hy  the  Waahbum  j-  Moen  Manufaoiuring  Company,  Waroeeter,  Mass. 

No.  6304. 
No.  27  gauge. 
Diameter,  ".0656. 

Sectional  area,  .003369  square  incli. 
Gauged  length,  6". 


Applied  loads. 


Total. 


Pounds. 
40 
60 
80 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
800 
820 
340 
360 
880 
400 
420 
440 
460 
480 
GOO 
520 
540 
560 
580 
600 
620 
640 
660 
680 
700 
720 
740 
760 
780 
800 
820 
840 
860 
880 
900 
920 
940 
960 
960 
1,000 

900 
800 
700 
600 
500 
400 
800 
200 
100 
40 
100 
200 


In  gauged  length. 


^"toT.*"  E'<-«»"~ 


Pounds. 


0. 

.0016 
.0030 
.0046 
.0056 
.0069 
.0078 
.0004 

-  .0108 
.0121 
.0135 
.0146 
.0156 
.0169 
.0181 
.0195 
.0209 
.0221 
.0235 
.0249 
.0266 
.0278 
.0290 
.0305 
.0320 
.0835 
.0351 
.0867 
.0378 
.0896 
.0412 
.0420 
.0442 
.0465 
.0482 
.0504 
.0531 
.0548 
.0565 
.0595 
.0619 
.0645 
.0672 
.0707 
.0750 
.0784 
.0828 
.0877 
.0967 

.0904 
.0835 
.0760 
.0707 
.0640 
.0577 
.0510 
.0440 
.0368 


.0428 


Set. 


Inch. 
0. 


.0001 


.0004 


.0005 


.0013 


.0040 


.0072 


.0187 


.0322 


Semarka. 


Initial  load. 
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STEEL   MUSIC    WIRE. 
No.  6304— Continued. 


Applied  loads. 

In  ganged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

x<mnd». 
300 
400 
600 
600 
700 
800 
900 
1,040 
1,047 

i'oim<i«. 

Ineh. 
.0495 
.0567 
.0625 

Ineh. 

Tensile  strength. 

.0692 

.0769 

.0828 

.0906 
.12 

310,770 

1 

Fractured  4iJ"  from  jaws  of  the  machine.  Appearance,  fine  silky. 
Gup-shaped  ends. 

Diameter  at  fracture,  ".048.  Area,  .001810  square  inch.  Contraction 
of  area,  46.3  per  cent. 

No.  6305. 
Ko.  26  gauge. 

Diameter,  .0G22  square  inch. 
Sectional  area,  .003039  square  inch. 
Gauged  length,  6". 


AppUed  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Founds. 
40 
100 
200 
300 
400 
600 
520 
640 
560 

-     580 
600 
620 
640 
660 
680 
700 
720 
740 
760 
780 
800 
820 
840 
860 
880 
900 
940 
980 
998 

Pounds. 

Ineh. 

0. 

.0051 
.0122 
.0196 
.0276 
.0351 
.0875 
.0389 
.0406 
.0424 
.0442 
.0463 
.0478 
.0496 
.0520 
.0543 
.0574 
.0694 

Ineh. 

0. 
.0002 
.0002 
.0004 
.  0008 
.01122 

Initial  load. 
Tensile  strength. 

• 

.0036 

.0062 

.0628 

0663 

.0686 
.0722 
.0762 
.0795 
.0842 

.0113 

.0898 

.10 

.12 

.0217 

328, 400 

Fractured  3J"  from  jaws.    Appearance,  fine  silky.    Cup  shaped  ends. 
Diameter  at  fracture,  ".048.    Area,  .001810  square  inch. 
Contraction  of  area,  40.4  per  cent. 


STEEL   MUSIC   WIRE. 
No.  6306. 
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No.  25  gauge. 

Diameter,  ".0577. 

Sectional  area,  .002615  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds, 
40 
100 
200 
300 
400 
500 
520 
540 
560 
580 
600 
620 
640 
660 
680 
700 
720 
740 
760 
780 
800 
838 

Pounds. 

Inch. 

0. 
.0058 
.0146 
.0223 
.0816 
.0415 
.0450 
.0463 
.0489 

Ineh. 

0. 

.0002 
.0002 
.0000 
.0016 
.0029 

Initial  load. 
Tensile  strength. 

.0512 
.0540 
.0564 
.0591 
.0627 
.0661 
.0698 

.00G5 

,0132 

.0752 
.0791 
.0852 
.0936 
.1039 

.0359 

U20, 460 

Fractured  11  J"  from  jaws.  Appearance,  fine  silky.    Cup-sliaped  ends. 
Diameter  at  fra<;ture,  ".141 .    Area,  .001320  square  inch. 
Contraction  of  area,  49.5  per  cent. 
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STEEL   MUSIC   WIRE. 


No.  6307. 
'No.  24  gauge. 
Diameter,  ".0542. 

Sectional  area,  .002307  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  so  uare 
inchf 

Elongation. 

Set 

Pounds. 
40 
100 
200 
800 
400 
420 
440 
460 
480 
600 
620 
640 
660 
680 
600 
620 
640 
660 
680 
700 
720 
736 

Pounds. 

Ineh. 

0. 

.0061 
.0167 
.0260 
.0373 
.0390 
.0409 
.0436 
.0461 
.0490 
.0622 
.0663 
.0586 
.0622 
.0671 
.0728 
.0771 
.0844 
.0946 
.1068 
.12 

Inch. 
0. 

.0002 
.0008 
.0011 
.0028 

Initial  load. 
Tensile  strength. 

.0048 

.0128 

.0391 

319,030 

Fractured  10"  from  jaws.   Appearance,  fine  silky.   Oup-shaped  ends. 
Diameter  at  fracture,  ".040.    Area,  .001267  square  inch. 
Contraction  of  area,  45.5  per  cent. 


STEEL   BfUSIC   WIRE. 
Ko.  6308. 
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No.  23  gange. 

Diameter  ".0503. 

Sectional  area,  .001987  square  inch. 

Ganged  length,  6'^ 


AppUed  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  80  nare 

Elongation. 

Set. 

Founds. 
40 
100 
200 
300 
820 
840 
360 
880 
400 
420 
440 
460 
480 
600 
620 
640 
660 
680 
600 
620 
640 
661 

Pounds. 

Ineh. 

0. 

.0073 
.0181 
.0292 
.0820 
.0341 
.0367 
.0804 
.0421 
.0464 
.0481 
.0616 
.0651 
.0601 
.0640 
.0680 
.0741 
.0818 
.0695 
.10 
.U 

Inch. 

0. 

.0003 
.0006 
.0014 

Initial  load. 
TensUe  strength. 

.0039 

.0087 

.0257 

827, 630 

Fractured  4''  from  neck.    Appearance,  fine  silky.    Oup  shaped. 
l>iameter  at  fracture,  ".035.    Area,  .000962  square  inch. 
Contraction  of  area,  51.6  per  cent. 
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STEEL   MUSIC   WIRE. 


No.  6309. 
No.  22  gauge. 
Diameter,  ".0478. 

Sectional  area,  .001795  square  incli. 
Grauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Pounclt. 
40 
100 
200 
300 
820 
340 
860 
380 
400 
420 
440 
460 
480 
600 
620 
640 
660 
660 
697 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Ineh. 

0. 

.0072 
.0194 
.0320 
.0349 
.0375 
.0401 
.0428 
.0464 
.0506 
.0538 
.0579 
.0625 
.0684 
.0749 
.0815 
.0928 
.10 

Ineh. 

0. 

.0002 
.0005 
.0013 

Initial  load. 
Tensile  strength. 

.0036 

.0117 

.0276 

332, 590 

Fractured  7"  from  the  jaws.    Appearance,  flue  silky.    Oup-shaped 
ends. 
Diameter  at  fracture,  '^035.    Area,  .000962  square  inch* 
Contraction  of  area,  46.4  per  cent. 


STEEL   MUSIC   WIUB. 

No.  6310. 
No.  21  gauge. 
Diameter,  ".0456. 

Sectional  area,  .001633  square  incb« 
Gauged  length,  6". 
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Applied  loads. 

In  gaiigod  lenf^ih. 

fiemarks. 

TotiO. 

^"taX" 

Elongatioxi. 

Set. 

Poundi. 
40 
100 
200 
800 
320 
340 
360 
880 
400 
420 
440 
460 

-      480 
500 
520 
540 
560 
572 

Pounds. 

Jneh. 

0. 

.0087 
.0220 
.0355 
.0885 
.0415 
.0440 
.0484 
.0516 
.0671 
.0610 
.0656 
.0707 
.0784 
.0871 
.0966 
.11 

Ili'l 

Initial  load. 
Tensile  strength. 

.0037 

.0137 

.0270 

860,280 

Fractured  12"  from  the  jaws.    Appearance,  fine  silky.    Gup- shaped 
ends. 

Diameter  at  fracture,  '^035.    Area,  .000962  square  inch. 
Gontraction  of  area,  41.1  per  cent. 

No.  6311. 
No.  20  gauge. 
Diameter,  ''.0435. 

Sectional  area,  .001486  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  sonars 
inoh. 

Elongation. 

Set. 

Pifvndi, 
40 
100 
200 
800 
820 
840 
860 
880 
400 
420 
440 
460 
480 
500 
520 
640 
542 

Pounds, 

IndL 

0. 

.0090 
.0280 
.0378 
.0410 
.0451 
.0485 
.0620 
.0556 
.0606 
.0646 
.0696 
.0755 
.0642 
.00 
.10 

Inch, 

0. 

0. 

0. 

0. 

Initial  load. 

.0010 



.0104 

864,740 

Fractured  10^''  from  the  jaws.    Appearance,  fine  silky.    Gap>shaped 
ends. 

Diameter  ai  fracture,  ^'.035.    Area,  .000962  square  inch. 
Gontraction  of  area,  35.3  per  cent. 
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STEEL   MUSIC    WIRE. 


No.  6312. 
^o.  19  gauge. 
Diameter,  ".0415. 

Sectional  area,  .001353  square  inch. 
Ganged  length,  6''. 


Applied  loadB. 

In  gauged  length. 

Bemarka. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
300 
320 
840 
360 
380 
400 
400 
440 
488 

Pounds. 

JndL 
0. 

.0091 
.0250 
.0433 
.0494 
.0523 
.0562 
.0628 
.0705 
.0754 
.00 

Inch. 
0. 
0. 
0. 
.0020 

Initialload. 
Tensile  strength. 

.0118 
.0149 

360,680 

Fractured  12"  from  the  jaws.    Appearance,  fine  silky.    Gap-shaped  ' 
ends. 
Diameter  at  fra<;tnre,  ".030.    Area,  .000707  square  inch. 
Contraction  of  area,  47.7  per  cent. 


liTo.  6313. 
No.  18  gauge. 
Diameter,  ".0391. 

Sectional  area,  .001201  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Personare 

iROk. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
300 
320 
340 
360 
880 
400 
420 
440 
472 

Pounds. 

Jneh. 

0. 

.0118 
.0808 
.0845 
.0380 
.0417 
.0457 
.0609 
.0571 
.0616 
.0677 
.0777 
.09 
.10 
.12 

Inch. 

0. 
.0003 
.0012 

Initialload. 
Tensile  strength. 

.0040 

.0155 

393, 010 

Fractured  10"  from  jaws.  Appearance,  flue  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".026.    Area,  .000531  square  inch. 
Contraction  of  area,  56.8  per  cent. 


STEEL   MUSIC   WIRE. 
No.  6314. 


335 


No.  17^  gauge. 

Diameter,  ''.0386. 

Sectional  area,  .001170  square  inch. 

Gauged  length,  6". 


In  ganged  length. 

Bemarks. 

Total. 

PerMoare 
inch. 

Elongation. 

Set. 

Pounds, 
40 
100 
200 
220 
240 
260 
280 
300 
820 
340 
860 
380 
400 
420 
446 

Poundt. 

Inch. 

0. 

.0118 
.0298 
.0340 
.0365 
.0400 
.0455 
.0508 
.0585 
.0631 
.0695 
.0790 
.0804 
.10 
.12 

Inch. 

0. 
0. 
0. 

Initial  load. 
Tensile  strength. 

.0032 

.0204 

381,200 

Fractured  10"  from  the  jaws.    Appearance,  fine  silky.    Gup-shaped 
ends. 
Diameter  at  fracture,  ''.029.    Area,  .000661  square  inch. 
Contraction  of  area,  43.5  per  cent. 


No.  6316. 
No.  17  gauge. 
Diameter,  ".0374. 

Sectional  area,  .001009  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inck. 

Elongation. 

Set 

Pcundc. 

40 
100 
200 
820 
240 
200 
280 

Pounds. 

Inch. 

0. 

.0122 
.0326 
.0863 
.0405 
.0444 
.0495 
.0554 
.0631 
.0676 
.0746 
.0842 
.1024 

Inch. 
0. 

.0002 
.0006 

Initial  load. 
Tensile  strength. 

800 

.0047 

320 
840 
360 
880 
400 
422 

.0285 

883,990 

Fractured  11"  from  the  jaws.    Appearance,  fine  silky.    Gup-shaped 
ends. 
Diameter  at  fracture,  ".024.    Area,  .000452  square  inch. 
Contraction  of  area,  58.9  per  cent. 
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steeL  music  wiee. 


No.  6316. 
No.  16^  gauge. 
Diameter  ".0366. 

Sectional  area  .001052  square  incb. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  aanare 
inca. 

Elongation. 

Set. 

Pounds, 
40 
100 
200 

^      220 
240 
260 
280 
800 
820 
840 
860 
880 
400 
421 

Pounds. 

Inch, 

0. 

.0127 
.0335 
.0374 
.0415 
.0461 
.0511 
.0576 
.0650 
.0707 
.0798 
.0882 
.1091 

Inch. 
0. 
0. 
.0006 

Initial  load. 
Tensile  strength. 

.0045 

• 

.0337 

4U0. 100 

Fractured  at  middle  of  length.    A ppearance,  fine  silky.    Gup-shaped 
ends. 
Diameter  at  fracture,  ".026.    Area,  .000531  square  inch. 
Gontraction  of  area,  49.5  per  cent. 


No.  6317. 
No.  16  gauge. 
Diameter,  ".0358. 

Sectional  area,  .001007  square  inch. 
Gauged  length,  6". 


AppUed  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
3U0 
320 
840 
360 
380 
404 

Pounds. 

Inch. 

0. 

.0128 
.0351 
.0375 
.0421 
.0468 
.0529 
.0691 
.0680 
.0736 
.0830 
.1008 

Inch. 
0. 
0. 
0. 

Initial  load. 
Tensile  strength. 

.0046 

*"4oi,"ii6" 

.0263 

Fractured  6"  from  jaws.    Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  '^024.    Area,  .0<>0452  square  inch. 
Contraction  of  area,  55.1  per  cent. 


STEEL   MUSIC    WIUE. 
No.  (k318. 
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No.  15J  gauge. 

Diameter,  ."0346. 

Sectional  area,  .000940  square  inch. 

Gaaged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Pernniiare 
inc^. 

Founds. 

Elongation. 

Set. 

Founds. 
40 
100 
200 
220 
240 
260 
280 
300 
357 

Inch, 
0. 

.0140 
.0403 
.0444 
.0497 
.0561 
.0631 
.0752 

Ineh. 
0. 

Tnitini  Innil. 

.0007    '         

.0015    ' 

Tensile  strength. 

.  0122 

•J70, 700 

Fractured  7''  from  jaws.    Appearance,  fine  silky,     dip  shaped  ends. 
Diameter  at  fracture,  ".026.    Area,  .000531  square  inch. 
Contraction  of  area^  43.5  per  cent. 


No.  6319. 

No.  15  gague. 

Diameter,  ".0342. 

Sectional  area,  .000919  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gaaged  length. 

Kcmarks. 

1 

1 

Total. 

Per  square 
inch. 

Set. 

Founds. 
40 
100 
200 
220 
240 
260 
280 
800 
846 

Pounds. 

Inch, 

0. 

.0148 
.0401 
.0446 
.0506 
.0583 
.0700 
.0810 

Ineh. 
0. 
.0003 

.0014 

Initial  load. 
Tensile  strength. 

1 

.'oioa'" 

370,500 

Fractured  3^"  from  jaws.    Appearance,  line  silky.    Oup-shaped  ends. 
Diameter  at  fracture,  ".026.    Area,  .000531  square  inch. 
Coutraction  of  area,  42.2  per  cent. 
H.  Ex.  92 ^22 
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STEEL   MUSIC   WIRE. 


No.  6320. 

No.  14i  gauge. 

Diameter,  ".0336. 

Sectional  area,  .000887  square  inch. 

Ganged  length,  6". 


AppUedlondB. 

In  ganged  length. 

Semarlu. 

TotaL 

Peraqnare 
inok. 

Elongation. 

Set. 

Pmmdt. 
40 
100 
200 
220 
240 
260 
280 
800 
831 

Poimdf. 

Inch. 

0. 

.0146 
.0416 
.0400 
.0660 
.0666 
.0804 
.0960 

Inch. 

0. 

.0006 
.0035 

Initial  load. 
Tenaile  strenfi^h. 

"""/mi" 

378,170 

1 

Fractured  at  face  of  jaws.    Appearance,  fine  silky.   Gup- shaped  ends. 
Diameter  at  fracture,  ^'.024.    Area,  .000452  square  inch. 
Gontraction  of  area,  49  per  cent. 


No.  6321. 
No.  14  gauge. 
Diameter,  ".0328. 

Sectional  area,  .000845  square  inch. 
Gauged  length,  6". 


AppUed  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Per  square 
inoh. 

Elongation. 

Set. 

ToundM. 
40 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
800 
888 

Poundt, 

Ineh. 

0. 

.0162 
.0218 
.0266 
.0312 
.0368 
.0424 
.0498 
.0566 
.0660 
.0774 
.0006 

0. 
.0003 

Initial  load. 
TensUestrengCh. 

.0026 

.0228 

304.080 

Fractured  4''  from  jaws.    Appearance,  fine  silky.    Gupshaped  ends. 
Diameter  at  fracture,  '^025.    Area^  .000491  square  inch. 
Gontraction  of  area,  41.9  per  cent* 


STEEL   MUSIC   WIRE. 
No.  6322. 
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Ko.  13^  gauge. 

Diameter,  ".0317. 

Sectional  area,  .0007^9  square  inch. 

Ganged  length,  6". 


In  ganged  length. 

Bemarka. 

Total. 

PerMnare 
inch. 

Elongation. 

Set. 

Pimnds. 
40 
300 
120 
140 
160 
180 
200 
230 
240 
260 
280 
818 

Pound*. 

Inch, 

0. 

.0164 
.0227 
.0279 
.0837 
.0400 
.0473 
.0566 
.0640 
.0747 
.0917 

Inch. 
0. 
.0001 

Initial  load. 
Tensile  strength.     - 

.0043 

.0224 

403,040 

Fractured  12"  from  jaws.   Appearance,  fine  silky.    Cap-shaped  ends. 
Diameter  at  fracture,  '^024.    Area,  .000452  square  inch. 
Contraction  of  area,  42.7  per  cent. 


No.  6323. 
No.  13  gauge. 
Diameter,  ".0309. 

Sectional  area,  ".000760  square  inch. 
Gauged  length,  6". 


AppUedloada. 

In  ganged  length. 

BamarkB. 

Total. 

Per  Bouaie 
inob. 

Elongation. 

Set. 

Founds. 
40 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
800 

Poundt. 

Ineh. 

0. 

.0178 
.0233 
.0290 
.0854 
.0415 
.0479 
.0560 
.0637 
.0776 
.0930 

Ineh. 
0. 
0. 

Initial  load. 
Tenafle  strength. 

.0029 

.0186 

412,000 

Fractured  ^"  from  jaws.   Api>earance,  fine  silky.   Cup-shaped  ends. 
Diameter  at  fracture,  .020.    Area,  .000314  square  inch. 
Contraction  of  area,  58.1  per  cent. 


340 


STEEL   MUSIC   WIRE. 


Ko.  6324. 
!N"o.  12J  gauge. 
Diameter,  ''.0305+. 
Sectional  area,  .000731  square  incli. 
Gauged  length,  6''. 


AppUed  IomLs. 

In  ganged  length. 

Remarks. 

Total. 

Per  aq  ncure 
Inch. 

Elongation. 

Set. 

Pound*. 
40 
lUO 
120 
140 
160 
180 
200 
220 
240 
260 
297 

Pound*. 

Ineh, 

0. 

.0187 
.0234 
.0290 
.0350 
.0421 
.0492 
.0605 
.0689 
.0855 

Ineh. 
0. 
.0006 

InitiAlload. 
Tensile  strength. 

.0023 

.  1182 

406,290 

Fractured  4^^'  from  jaws.    Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  ''.023.    Area,  .000415  square  inch. 
Contraction  of  area,  43.2  per  cent. 


No.  6326. 
'So.  12  gauge. 
Diameter,  ''.0284. 

Sectional  area,  .000633  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
40 
100 
120 
140 
160 
180 
200 
210 
220 
230 
268 

Pound*. 

Ineh. 

0. 

.0203 
.0270 
.0345 
.0423 
.0517 
.0681 
.0764 
.0800 
.0929 

Ineh. 
0. 
.0005 

Initial  load. 
Tensile  strength. 



' 

.0110 

415,480 

Fractured  3"  from  jaws.    Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  ".020.    Area,  .000314  square  inch. 
Contraction  of  area,  50.4  per  cent. 


STEEL   MUSIC   WIRE. 
Wire  eubmitted  by  the  Trenton  Iron  Company,  Trent07i,  N,  J» 

Fo.  6326. 
No.  18  gauge. 
Diameter,  ''.0398, 

Sectional  area,  .001244  square  inch. 
Gauged  length,  6^\ 
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Applied  loads. 

In  ganged  length. 

Bemarks. 

TotaL 

Per  square 
inch. 

BIoDgatioD. 

Set 

Founds. 
40 
100 
160 
180 
800 
220 
260 
280 
800 
820 
340 
860 
380 
400 
400 
400 
440 
460 
468 

Pounds. 

InA. 

0. 

.0104 
.022^ 
.0262 
.0205 
.0844 
.0415 
.0455 
.0400 
.0662 
.0614 
.0666 
.0717 
.0802 
.0836 
.0845 
.10 
.13 

,     Ineh. 
•      0. 

.0001 

Initial  load. 

• 

Second  application  of  load* 
Third  appUcaUon  of  load. 

Tensile  strength. 

.0005 

.0025 

.0145 
.0170 
.0186 

872,180 

Fractured  7J"  from  jaws.    Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  ^'.029.    Area,  .000661  square  inch. 
Contraction  of  area,  46.9  per  cent. 


^o.  6327. 
No.  17  gauge. 
Diameter,  ".0375. 

Sectional  area,  .001104  square  inch. 
Gauged  length,  6'^ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Persqnare 
inch. 

Elongation. 

Set. 

Fovnds. 
40 
100 

aoo 

.220 
240 
200 
280 
800 
820 
840 
860 
880 
404 

Pounds. 

Inch. 

0. 

.0126 
.0325 
.0875 
.0420 
.0474 
.0520 
.0505 
.0663 
.0720 
.0816 
.0060 

Ineh. 

0. 

.0006 
.0018 

Initial  load. 
Tensile  strength. 

.0076 

■"iiSiiio" 

Fractured  V'  from  jaws.    Appearance,  fine  silky.    Oup-shaped  ends. 
Diameter  at  fracture,  '^028.    Area,  .000616  square  inch. 
Contraction  of  area,  44.2  per  cent. 
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8TEBL   MUSIC   WIBB. 


No.  6328. 
No.  16  gange. 
Diameter,  ".0362. 

Sectional  area,  .001029  square  inch. 
Ganged  length,  6". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inoh. 

Elongation. 

Set. 

Poundc. 
40 
100 
200 
220 
240 
260 
280 
800 
820 
840 
382 

Powndt, 

Ineh. 

0. 

.0133 
.0367 
.0418 
.0470 
.0526 
.0584 
.0655 
.0738 
.0870 

Inch. 

0. 

.0003 
.0011 

Initial  load. 
Tensile  strength. 

.0078 

.0108 

871,230 

, 

Fractured  6"  from  jaws.    Appearance,  fine  silky.    Gap-shaped  ends. 
Diameter  at  fracture,  ".026.    Area,  .000531  square  inch. 
Contraction  of  area,  48.4  per  cent. 


No.  6329. 
No.  15  gauge. 
Diameter,  ".0342. 

Sectional  area,  .000919  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarhs. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
800 
846 

Poundt. 

Ineh. 

0. 

.0144 
.0411 
.0462 
.0524 
.0690 
.0671 
.0771 

Inch, 
0. 
0. 
.0026 

Initial  load. 
Tensile  strength. 

.0138 

376,500 

Fractured  T'  from  jaws.    Appearance,  fine  silky.    Gupshaped  endB. 
Diameter  at  fracture,  ^'.024.    Area,  .000452  square  inclu 
Gontraction  of  area,  50.8  per  cent. 


STEEL   MUSIC   WIRE. 

No,  6330. 
fTo.  14  gauge. 
Diameter,  ''.0321. 

Sectional  area,  .000809  square  inch. 
Ganged  length,  6''. 


US 


Applied  loads. 

In  ganged  length. 

Total. 

Peg^^oare 

Set. 

Initial  load. 
Tensile  strengtii. 

Poundt. 
40 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
300 
383 

Poundt. 

Inch. 

0. 

.0162 
.0217 
.0271 
.0320 
.0382 
.0440 
.0502 
.0570 
.0650 
.0740 
.0053 

Inch. 

0. 

0. 

.0011 

'4ii,626" 

.0210 

Fractnred  at  face  of  jaws.     Appearance,  fine  silky.     Gap-shaped 
ends. 
Diameter  at  fracture,  ''.023.    Area,  .000415  square  inch. 
Contraction  of  area,  48.7  per  cent. 


No.  6331. 

No.  13  gauge. 

Diameter,  ".0301. 

Sectional  area,  .000712  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Benuirks. 

TotaL 

Per  square 
inoh. 

Elongation. 

Set. 

Pounds. 
40 
100 
120 
140 
160 
180 
200 
220 
240 
200 
280 
800 

Pounds. 

Inch. 

0. 

.0188 
.0248 
.0802 
.0800 
.0481 
.0409 
.0572 
.0650 
.0768 
.0085 

Inch. 
0. 
0. 

Initial  load. 
Tensile  strength. 

.0019 

'"iii.'sso" 

.0224 

Fractured  5^"  from  jaws.  Appearance,  fine  silky.   Gup-shaped  ends. 
Diameter  at  fracture,  ."024.    Area,  .000452  square  inch. 
Oontraotion  of  area,  36.6  per  cent* 


344  STEEL   MUSIC    WIRE. 

Wire  submitted  hy  Alfred  Dolge,  agent  for  Maritz  Poehlmann,  Nuremberg,  Germany. 

,    No.  6332. 

•    !No.  19  gauge. 
Diameter,  ".0417. 

Sectional  area,  .001366  square  iucb. 
Gauged  length,  6'^ 


AppUed  loads. 

In  ganged  length. 

Kemarkfl. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

Pound*. 
40 
100 
200 
300 
360 
880 
400 
400 
420 
440 
460 
472 

Poundg, 

Ineh. 

0. 

.0104 
.0250 
.0426 
.0542 
.0602 
.0657 
.0670 
.0720 
.0790 
.0898 

iMh. 

0. 
.0001 
.0011 
.0059 

Initial  load. 
Tensile  strength. 

.0098 
.0110 

345, 530 

Fractured  3^''  from  jaws.    Appearance,  fine  silky.    Oup-shaped  ends. 
Diameter  at  fracture,  ".030.    Area,  ,000707  square  inch. 
Contraction  of  area,  48.2  per  cent. 


No.  6333. 
No.  18  gauge. 
Diameter,  ''.0402. 

Sectional  area,  .001269  square  inch. 
Gauged  length,  6". 


AppUed  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Persqoare 
incn. 

Elongation. 

Set. 

Poundt. 
40 
100 
200 
220 
240 
260 
280 
800 
820 
840 
860 
880 
400 
420 
436 

Pounds. 

Ineh. 

0. 
.0104 
.0268 
.0306 
.0342 
.0370 
.0417 
.0467 
.0510 
.0552 
.0606 
.0673 
.0747 
.0810 

Ineh. 

0. 
.0004 
.0015 

Initial  load. 
Tensfle  strength. 

.0041 

.0145 

343,680 

Fractured  at  face  of  jaws.   Appearance,  fine  silky.    Gup- shaped  ends. 
Diameter  at  fracture,  '^028.    Area,  .000616  square  inch. 
Goutraction  of  area,  51.6  per  cent. 


STEEL   MUSIC   WmE. 
Fo.  6334. 
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Ko.  17  gauge. 

Diameter,  ".0381. 

Sectional  area,  .001140  square  inclu 

Gauged  length,  6". 


AppUed  loads. 

In  j^nged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
800 
220 
340 
260 
280 
800 
820 
840 
860 
880 
400 
487 

Pounds. 

Inch. 
0. 

Inch. 
'  0. 

Initial  load. 
Tensile  strength. 

.0106 

.0284 
.0318 
.0360 
.0404 
.0447 
.0401 
.0536 
.0586 
.0630 
.0710 
.0780 

.0020 

""883,' 336" 

.0108 

Fractured  4"  from  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  '^028.    Area,  .000616  square  inch* 
Contraction  of  area,  46  per  cent. 


Fo.  6335. 
No.  16  gauge. 
Diameter,  ".0361. 

Sectional  area,  .001024  square  inch. 
Oauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds, 
40 
100 
200 
220 
240 
260 
280 
800 
820 
340 
860 

Pounds. 

Ineh. 

0. 

.0124 
.0323 
.0364 
.0407 
.0462 
.0502 
.0651 
.0609 
.0668 
.0730 
.0826 

Ineh. 
0. 

.0002 
.0007 

Initial  load. 
Tensile  strength. 

.0027 

.0113 

408,200 

Fractured  9|"  from  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  '^028.    Area,  .000616  square  inch. 
Oontractiou  of  area,  39.8  per  cent. 
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8TEBL   MUSIC   WIBK 


No.  0336. 

No.  15  gauge. 

Diameter,  ".0342. 

Sectional  area,  .000919  square  inch. 

Gauged  length,  6". 


Applied  IbadB. 

In  gauged  length. 

Bemarks. 

Total. 

Persqaaro 
inch. 

Elongation. 

Set. 

Poundt. 
40 
100 
200 
220 
240 
260 
280 
300 
320 
862 

Poundg. 

Inch. 

0. 

.0141 
.0:)68 
.04 '4 
.0479 
.0537 
.0685 
.0672 
.0784 

Inch. 
Ol 

.0007 
.0017 

Initial  load: 
Tensile  strength. 

.0082 

383,020 

Fractured  2^'  from  jaws.    Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  ".023.    Area,  .000415  square  inch. 
Contraction  of  area,  54.8  per  cent. 


No.  6337. 
No.  14  gauge. 
Diameter,  ".0323. 

Sectional  area,  .000819  square  inch. 
Oauged  length,  6". 


AppUed  loads. 

In  gauged  length. 

Remarks. 

TotaL 

Per  sanare 
inoh. 

Elongation. 

Set. 

Poundt. 
40 
100 
200 
220 
'    240 
260 
280 
300 
829 

Pounds. 

Inch, 

0. 

.0148 
.0419 
.0482 
.0548 
.0612 
.0703 
.0822 

Inch. 

0. 

.0002 
.0023 

Initial  load. 
Tensile  strength. 

.0152 

401, 710 

Fractured  at  the  jaws.    Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  ''.023.    Area,  .000415  square  inoh. 
Contraction  of  area,  49.3  per  cent. 


STEEL   MUSIC   WIUE, 
No,  6338. 
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No.  13  gange. 

Diameter,  ".0303. 

Sectional  area,  .000721  square  inch. 

Ganged  length,  6''. 


Applied  loada. 

In  ganged  length. 

Hem  arks. 

Total. 

Persanare 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
120 
140 
100 
180 
200 
220 
240 
280 
280 
314 

PoundM. 

Inch. 
0. 
.0189 

Inch. 
0. 
.0004 

Initial  load. 

.0278 

.0835 
.0400 
.0480 
.0522 
.0602 
.0600 
.0805 

.0010 

.  0107 

435,510 

. 

Tensile  strength. 

' 

Fractured  8J"  from  jaws.    Appearance,  fine  silky.    Gap-shaped  ends. 
Diameter  at  fracture,  ''.024.    Area,  .000452  square  inch. 
Contraction  of  area,  37.3  per  cent. 


No.  6339. 
No.  12  gauge. 
Diameter,  ".0284. 

Sectional  area,  .000633  square  inch. 
Gauged  length,  6''. 


Applied  loads. 

In  gauged  length. 

Bomarks. 

Total. 

Per  square 
inch.  . 

Elongation. 

8et. 

4o" 
100 
120 
140 
100 
180 
200 
220 
240 
283 

Pounds. 

Inch. 

0. 

.0202 
.0261 
.0329 

'    .0400 
.0472 
.0668 
.0638 
.0760 

Ineh. 
0. 
0. 

Initial  load. 
Tensile  strength. 

.0028 

.0087 

447,080 

Fractured  2J''  from  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture^  ^^022.    Area,  .000380  square  inch. 
Contraction  of  area,  40  per  cent. 
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STEEL   MUSIC   WIRE. 


JFire  Mhmitted  hy  ffermann  Hillger,  agent  for  Stahl  und  Drahtwerk  Eoeslau,  Boeilau, 

Germany, 

Fo.  6340. 
!No.  20  gauge. 

C  Maximnm,  '^0461. 
Diameter,  \  Minimam,  ^'.0444. 

(  Mean,  ".0448. 
Sectional  area,  .001576  square  inch. 
Oauged  length,  6". 


AppUed  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Per  aqnare 
indi. 

Set. 

Pound: 
40 
100 
200 
220 
240 
260 
280 
800 
320 
840 
360 
880 
400 
420 
440 
460 
480 
497 

Poundt, 

Intk, 

0. 

.0061 
.0226 
.0251 
.0282 
.0816 
.0849 
.0387 
.0419 
.0462 
.0497 
.0539 
.0588 
.0642 
.0706 
.0807 
.0971 

Inch. 

0. 

.0003 
.0016 

Initial  load. 
Tensile  strength. 

.0045 

.0099 

.0335 

815,860 

Fractured  3f ''  from  jaws.    Appearance,  fine  silky.    Oup-shaped  ends. 
Diameter  at  fracture,  '^034.    Area,  .000908  square  inch. 
Contraction  of  area,  42.4  per  cent. 


STEEL   MUSIC   WIRE. 
No.  G342. 
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TSo.  16  gauge. 

(  Maximum,  ''.0354. 
Diameter^  \  Minimum,  .0353. 

(  Mean,  .0353. 
Sectional  area,  .000979  square  inch. 
Gauged  length^G''. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  sqiiAre 
inch. 

Elongation. 

Set. 

Founds. 
40 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
300 
340 
864 

Founds. 

Inch. 

a 

.0180 
.0182 
.0228 
.0279 
.0324 
.0380 
.0432 
.0484 
!0553 
.0620 
.0702 
.09+ 

Inch. 
0. 
.0006 

InitUl  load. 
Tensile  strength. 



.0032 

.0121 

871,810 

Fractured  2''  from  jaws.    Appearance,  fine  silky.    Oup-shaped  ends. 
Diameter  at  fracture,  ".028.    Area,  ".000616  souare  inclu 
Oontraction  of  area,  37.1  per  cent. 


No.  6343. 
No.  16  gauge. 

C  Maximum,  ".0372. 
Diameter, }  Maximum,  ".0364. 

(  Mean,  ".0368. 
Sectional  area,  .001064  square  inch. 
Gauged  length,  6". 


In  ganged  length. 

Remarks. 

TotaL 

Peraqoare 
indi. 

Elongation. 

Set. 

Founds. 
40 
100 

aoo 

220 
240 
260 
280 
800 
820 
840 
864 

Founds. 

Jneh. 

0. 

.0122 
.0832 
.0378 
.0430 
.0492 
.0551 
.0620 
.0608 
.0839 

Inch. 
0. 

.0022 

Initial  load. 
Tensile  strength. 

.0101 

"*842*io6*' 

.0215 

Fractured  at  face  of  jawa.   Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".026.    Area,  .000531  square  inch. 
Contraction  of  area,  50.1  per  cent. 
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BTEEL  MUSIC   WIBB. 
No.  6341. 


JTo.  15  gauge. 

(  Maximum,  ".0344. 
Diameter,  ]  Minimum,  ''.0338. 

(  Mean.  ".0341. 
Sectional  area,  .000913  square  inch. 
Gauged  length,  6". 


Applied  loadB. 

In  ganged  length. 

Bemarka. 

Total. 

Peraqiuu-e 
inoh. 

Elongation. 

Set. 

Poundt. 
40 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
820 

Poundt, 

Inch. 
0. 

.0154 
.0106 
.0246 
.0206 
.0346 
.0408 
.0457 
.0517 
.0507 
.0706 

Inch. 
0. 
.0010 

Initial  load. 
Teneile  atrongth. 

.0025 

.0134 

850,490 

Fractured  9^"  from  jaws.    Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  ^^023.    Area,  .000415  square  in<^ 
Contraction  of  area,  54.5  per  cent. 


Ko.  6344. 
1^0. 14  gauge. 

(  Maximum,  ''.0321. 
Diameter,  <  Minimum,  ".0318. 

(  Mean,  ".0320. 
Sectional  area,  .000804  square  inch. 
Gauged  length,  6". 


AppUed  loads. 

In  gauged  length. 

Benuurks. 

Total. 

Per  so  uare 
inch. 

Elongation. 

Set. 

Poundt. 
40 
100 
120 
140 
100 
180 
200 
220 
236 

Poundt. 

JfMft. 

0. 

.0177 
.0231 
.0296 
.0365 
.0436 
.0545 
.0687 

Inch. 
0. 
.0007 

Initial  load. 
Tenaile  atiength. 

.0118 

293,530 

Fractured  8}"  from  jaws.    Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  ".025.    Area,  .000491  square  inch. 
Contraction  of  area,  38.9  per  cent. 


STEEL   MUSIC   WIRE. 
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Tensile  Tests  op  Music  Wire  with  Eyes  in  One  End. 

The  eyeing  was  done  by  Messrs.  O.  J.  Faxon  &  Go.,  Boston,  Mass. 

A.t  the  end  of  the  sample  having  the  eye  it  was  secured  to  the  test- 
ing machine  over  a  pin  'M6  diameter.  The  opposite  plain  end  of  the 
wire  was  held  between  flat  jaws  of  the  testing  machine. 

WIRB  SUBMITTED  BY  THB  WASHBUEN  &  MOEN  M AH  UF ACTUKING  COMPANY. 


Load  on 

No.  of 

No.  of 

wire  when 

Tenaile 

Fraotared. 

test. 

gauge. 

eye  drew 
".06. 

strength. 

Pounds. 

Poundt. 

M86 

27 

498 

Eye  at  first  twist  of  loop. 
Do. 

6687 

26 

440 

524 

6688 

25 

410 

709 

6689 

24 

428 

597 

Do. 

6680 
6681 

23 
22 

878 
489 

Do. 
Bye  a*  flret  twist  of  loop. 
Wire  at  inside  end  of  twisted  seetion. 

350 

6692 

21 

896 

480 

668S 

20 

226 

S26 

Bye  at  first  twist  of  loop. 

6604 

10 

266 

884 

Do. 

6685 

18 

234 

871 

Do. 

6696 

17 

829 

869 

Wire  at  inside  end  of  twisted  section. 

6697 

^^ 

200 

825 

Do. 

6698 

15 

220 

294 

g;: 

W9 

14 

244 

288 

6700 

13 

216 

270 

Do. 

6701 

12 

166 

226 

Do. 

WIRE  SUBMITTED  BY  THE  TRENTON  IRON  COMPANY. 


6702 

18 

199 

Wire  at  inside  end  of  twisted  section. 

6708 

17 

260 

826 

Wire  ^'  inside  the  twisted  section.  The  wire  in  this 
vicinity  eridentbr  had  been  safajeoied  to  torsion 
and  given  seTersT  turns  during  or  prior  to  eyeing. 

Wire  &  inside  end  of  twisted  section. 

6707 

16 

250 

296 

6706 

15 

202 

202 

Do. 

6700 

14 

110 

276 

V  . 

6710 

13 

186 

848 

Do. 

WIRE  SUBMITTED  BY  ALFRED  D0L6E.  AGENT  FOR  MORITZ  POEHLMANN, 
NUREMBURG,  GERMANY. 


6711 

19 

250 

814 

6712 

18 

266 

872 

Do. 

6718 

17 

256 

884 

Do. 

6714 

16 

220 

846 

Do. 

6715 

15 

266 

298 

Do. 

6n6 

14 

178 

292 

Eye  at  first  twist  of  loop. 

Wire  at  inside  end  of  twisted  section. 

6717 

13 

156 

276 

6718 

12 

163 

226 

Eye  at  flnt  twist  of  loop. 
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STEEL   MUSIC   WIRE. 


WIRE   SUBMITTED   BY    HBRMANNT    HILLGER,    AGENT    FOR    STAHL   UND   DRAHT- 
WERK  ROESLAU,  ROESLATJ,  GERMANY. 


Ko.of 
test. 

No.  of 
gauge. 

Load  on 

wire  wheu 

eye  drew 

".05. 

Tenalle 
strength. 

Fractured. 

6719  J 

6720  j 
6721 1 
6722  f 
6723 

About 

20 
About 

16 
About 

16 
About 

16 
About 

14 

Pounds. 

1          282 
I          214 
1          268 
1          142 

Pinmds. 
401 

316 

258 

276 

181 

Eye  at  flrst  twUt  of  loop. 
Do. 
Do. 
Do. 
Do. 

The  eyed  samples  of  Roeslau  wire  were,  owiug  to  scarcity  of  mate- 
rial, the  fractared  ends  of  tensile  specimens. 

All  other  kinds  of  wires  were  from  new  samples  which  had  not  pre- 
viously been  tested. 

Eyed  samples,  the  eyes  of  which  were  on  the  several  coils  of  icire  when  received  from  the 

makers  of  the  wire. 


No.  of 
test. 


Manufacturers. 


No.  of 
gauge. 


Tensile 
strength. 


Fractured. 


8724 

6725 
6726 
6727 
6728 
6729 
6730 
6731 
6732 
6733 
6734 
6785 

0736 
6737 
6738 
0730 

6740 


Washburn  &.  Moeii  Manufaotur- 
ing  Company. 

Ho 

do 

do 

do 

do 

do 

do 

.....do 

do 

do 

do 


Trenton  Iron  Company . 

do 

...do 

....do 

....do 


25 

24 
23 
22 

21 
20 
10 
18 
15 
14 
13 
12 

18 
17 
16 
15 
14 


Pounds, 
554 

566 

461 
484 

802 
303 


273 
264 

218 
204 

834 
802 
802 
283 
251 


Wire  at  inside  end  of  twisted  wire. 

Do. 

Do. 

Do. 

Do. 
Eye  at  first  twist  of  loop. 
"C^ire  at  inside  end  of  twisted  wire. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 


STEEL   MUSIC   WIRE. 
Teats  of  eyes  made  at  the  Waiertowu  Arsenal, 
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yo.ot 

te»t. 


8741 
6742 
8743 
6744 
6745 
6746 
6747 
6748 
6740 
6750 
6751 
0752 

6753 

6754 
6755 

6750 
6757 
6758 
6750 
67«) 
6761 
6762 

.  64 
•  65 
6/06 
6767 
6768 
6769 
6770 
6T71 
6772 
6773 

6774 


6776 
6776 

•777 
6778 
6779 
6780 
678L 
6782 
6783 
6784 
6785 
6786 
6787 
6788 
6789 
6790 
6791 
6792 
6793 
6794 


Mauufnctiirers. 


Trenton  Iron  Conipanv. 

do 

do 

do 

...  do 

do 

do 

do 

do 

do 

do •• 

....do 


No.  of 
gauge. 


Tensile 
•trength. 


Washbnm  &.  Moen  Manufactur- 
ing Company. 

do 

do 


.do  . 
.do. 
.do. 
.do. 
.do. 
.do. 

do. 
.do  . 
.do. 

do. 
.do  . 

do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 

-do. 


.do. 
.do. 

-do. 
.do. 
.do. 
.do. 
.do  . 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
do. 
.do. 
.do. 
.do. 
.do. 


18 
18 
17 
17 
16 
16 
15 
15 
14 
14 
13 
13 

27 

27 
27 

26 
26 
25 
25 
24 
24 
23 
23 
22 
22 
21 
21 
21 
20 
20 
10 
10 
18 

18 


18 
18 

18 
18 
18 
18 
18 
18 
17 
17 
16 
16 
15 
15 
14 
14 
13 
13 
12 
12 


Pounds. 
'J89 
390 
358 
372 
326 
334 
306 
298 
293 
297 
252 
237 

924 

907 
904 

874 
860 
702 
728 
672 
659 
589 
627 
558 
549 
486 
496 
499 
457 
445 
448 
424 
432 

248 


278 
414 

421 
398 
394 
369 
360 
355 
376 
388 
366 


321 
283 
294 
252 
263 
235 
225 


remarks. 


One  eye  unwrapped  at  805  pounds ; 
new  eye  put  in. 


Eve  twisted  1|  twists  per  Inoh,  a 

length  of  6  Inches. 
Sye  twisted  2  twists  per  inoh,  a 

length  of  14  inches,    untwisted.' 

wire  not  fractured. 
Do. 
Bye  twisted  2  twists  i>er  inch,  a 

length  of  8  inches. 
Eye  twisted  2|  twists  per  inch. 
Eye  twisted  4  twists  per  inch. 

Do. 
Eye  twisted  4|  twists  per  inch. 
Eye  twisted  5  twists  per  inch. 
Eye  twisted  5}  twibts  per  inch. 


II.  Kx.  »2 23 
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8teel  mubic  wire. 
Tensile  Tests,  oveb  Weest  Pins. 


Tensile  tests  of  luasic  wire  secured  at  one  end  by  means  of  three 
turns  around  a  pin  /^  inch  in  diameter,  the  loose  end  being  carried 
through  an  eye  in  the  pin. 

This  method  of  fieirStening  was  intended  to  represent  the  end  of  a 
piano  string  at  the  wrest  pin  as  commomy  fastened. 


No.  of 
teat. 

MMHifaotarers. 

No.  of 
gauge. 

Tensile 
strength. 

Fraotored. 

6787 
6788 
6788 
6800 
6801 
6602 
6803 
6804 
6805 
6606 
6807 
6808 

6808 

6810 
6811 
6812 
6813 
6814 
6815 
6816 
6817 
6818 
6818 
6820 
6821 
6822 
6823 
6824 
6825 
6826 
6827 
6828 
6828 
6830 
6831 
6832 
6833 
6834 
6836 
6836 
6837 
6838 
6838 
6840 

Tronton  Iron  Coidtmuit 

18 
18 
17 
17 
16 
16 
15 
15 
14 
14 
13 
13 

27 

27 
26 
26 
25 
25 
24 
24 
23 
23 
22 
22 
21 
21 
20 
20 
18 
18 
18 
18 
17 
17 
16 
16 
15 
15 
14 
14 
13 
13 
12 
12 

POttlMb. 

416 
384 
364 
361 
848 
886 
318 
315 
285 
i88 
272 
260 

848 

846 
873 
820 
704 
731 
621 
648 
576 
587 
572 
572 
466 
516 
464 
441 
428 
414 
418 
404 
364 
876 
844 
856 
808 
308 
301 
306 
278 
272 
288 
285 

▲t  first  tnm  on  pin. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

• 

do 

do 

do 

do 

...    do  

do 

...  .do 

...  .do     

..  ..do 

do 

do 

Waahbiim  &>  Moen  Manfaotur- 
Ins  Company. 

do 

...    do 

do 

do 

...do 

do 

do 

..  do 

do 

do           

.do 

do 

do 

.do 

do 

do 

,.do 

.  ...do 

do     

..  do 

do ^.. 

do       

.do 

do 

do 

...   do 

do 

do 

do 

do 

. 
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RAILROAD  AXLES. 


SPECIMENS  FROM  AXLES  THAT  WERE  BROKEN 

WHILE  IN  SERVICE,  AND  FROM  NEW 

OPEN-HEARTH  STEEL  AXLES. 
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BAHBOAD  AZLE& 

No.  5213. 

Sx>eciineii  [¥om  fractnred  journal  which  ran  hot  and  broke  off  under 
a  New  York  Central  Railroad  car. 


Sketch  of 


r 


fractured  journal. 


Marks    .    . 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 

Specimen  taken  out  parallel  to  the  axis  of  the  journal. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Totel. 

Persquftre 
inch. 

Set. 

250 

1,250 

2,500 

3,750 

6,000 

5,250 

5.500 

5,750 

6,000 

6,260 

6,500 

6,750 

7,000 

7,250 

7,600 

8.000 

8,600 

9.000 

9,600 

10,000 

10,500 

11,000 

11,500 

11,800 

0 

1.000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28,000 
20,000 
30,000 
32,000 
34,000 
86,000 
38,000 
40,000 
42.000 
44,000 
46,000 
47,200 
0 

Inth, 

0. 

.0004 
.0010 
.0016 
.0021 
.0022 
.0026 
.0029 
.0039 
.0060 
.0095 
.0109 
.0148 
.0185 
.0262 
.04 
.05 
.06 
.10 
.13 
.18 
.24 
.34 
.53 
.79 

Inch. 

0. 

0. 

Initial  load. 

.0001 

Klaatifl  limiti 

.0032 

Xenalle  strength. 
=26. 8  per  cent. 

.0230 

Elongation  of  inch  sections,  ".39*,  ".24,  ".16. 
Diameter  at  fracture,  ".44.    Area,  .1521  square  inch. 
Contraction  of  area,  39.2  per  cent. 
Fractured  ".80  from  the  neck.    Appearance,  fibrous. 
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RAIIiBOAD  AXLB8. 


No.  5214. 

Specimen  f^om  a  fractured  journal  from  an  axle  under  a  New  York 
Central  Bailroad  car. 

The  axle  was  put  into  service  March  31, 1893,  and  ran  less  than  one 
year.  The  surface  of  the  journal  and  fractured  end  Wtts  blae-black 
in  color. 


Sketch  of 


IC" 


^'^•^   fractured  journal. 


7" 


Marks,  3,  31,  93  W. 

Diameter,  ^\56i. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 

Specimen  ti^en  out  parallel  to  the  axis  of  the  journal 


Applied  loads. 

In  ganged  length. 

Kemarka. 

Total. 

Per  square 
ino^. 

Elongation. 

Set. 

Pounds. 
250 
1,250 
2,500 
3,760 
5,000 
5,250 
5,500 
5,750 
6,000 
6,250 
6,500 
6,750 
7,000 
7,250 
7,500 
8,000 
8,500 
9,000 
9,500 
10,000 
10,500 
11,000 
11,500 
11,726 
0 

Pounds, 
1,000 
6,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
46,904 
0 

Inch. 

0. 
.0003 
.0006 
.0012 
.0016 
.0022 
.0030 
.0045 
.0059 
.0083 
.0100 
.0130 
.0185 
.0243 
.0350 
.04 
.07 
.09 
.11 
.15 
.20 
.25 
.37 
.46 
.63 

Jneh, 
0. 

0. 

Initial  load. 
Elastic  Umlt. 

0. 

.C055 

.0318 

Tenhile  strengtlu 
=  17. 7  per  cent. 

Elongation  of  inch  sections,  ".27»,  'M3,  ".13. 
Diameter  at  fracture,  '^48.    Area,  .181  square  inch. 
Contraction  of  area,  27.6  per  cent. 
Fractured  '^50  from  neck.    Appearance,  fibrous. 


BAILROAD   AXLES. 
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Four  •p«o(m«fi«,  two  from  each  end,  from  an  axU  which  ran  hoi  and  the  Journal  broke  of 
under  New  York  Central  Bailroad  baggage  car  No,  1900, 

The  journal  was  worn  down  about  -^  inch  smaller  than  the  original 
size. 

No.  5215. 


Specimen  from  fractared  end. 

Diameter,  l'M29. 

Sectional  area,  1  sqnare  inch. 

Gauged  length,  10''. 

Specimens  taken  out  parallel  to  the  axis  of  the  axle. 


Applied  loads. 

In  gaaged  length. 

Bemarks. 

Total. 

Per  square 
inoB. 

Set. 

Potmdt. 
1,000 
5,000 
10.000 
15,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
82,000 
84,000 
96,000 
88,000 
40,000 
42,000 
44,000 
44,880 
0 

Potmdf. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
28,000 
23,006 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
82,000 
84,000 
36,000 
88,000 
40.000 
42,000 
44,000 
44,680 

0. 

.0014 
.0033 
.0052 
.0071 
.0099 
.0190 
.0300 
.0470 
.0603 
.10 
.12 
.15 
.18 
.20 
.28 
.36 
.45 

.59     . 
.76 
.99 

1.50 

1.96 

2.04 

iMh, 

0. 

0. 

Initial  load. 
Slastio  Un&ii. 

Tensile  strength. 
=20. 4  per  cent. 

.0002 

.0601 

Elongation  of  inch  sections 
'M4j  'M5,  'M5. 


M8,  ".19,  "^,  ".28,  ".35*,  ".22,  ".18, 


Diameter  at  fracture,  ".94,    Area,  .694  square  inch. 

i^ontraction  of  Area,  30.6  per  cent. 

Fractured  5".2  from  neck.    Appearance,  fibrous. 
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RAILROAD    AXLES. 


No.  5216. 


Specimen  from  fractured  end. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length  10". 


Applied  load*. 

In  gaa||;ed  length. 

Remarks. 

ToUl. 

Per  squAre 
inoh. 

Elongation. 

Set. 

Poundt. 
1,000 
5,000 
10,000 
16,000 
20.000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29.000 
SO,  000 
82,000 
34,000 
86,000 
38,000 
40,000 
42,000 
44,000 
46.000 
47.000 
47,250 
0 

Powidt. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25,000 
26,000 
27.000 
28.000 
29,008 
80,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44.000 
46,000 
47.000 
47,250 
0 

InchM. 

0. 

.0012 
.0031 
.0051 
.0070 
.0077 
.0090 
.0106 
.0138 
.0210 
.0290 
.0308 
.0460 
.0650 
.0910 
.16 
.22 
.30 
.38 
.48 
.61 
.80 

1.09 

1.42 

1.58 

1.70 

Inch. 
0. 
0, 

Initial  load. 

0. 

Klaatic  limit 

.0120 

.0800 

TemiUe  strongtli. 
— 17. 0  per  cent. 

Elongation  of  inch  sections,  'M2,  ".12,  ".16,  ".19,  ".21,  ".34»,  ".16, 
".13,  ".15,  ".12. 

Diameter  at  fracture,  ".96.    Area,  .724  square  inch. 

Contraction  of  area,  27.6. 

Fractured  at  middle  of  stem.  Appearance,  fibrous.  Opened  cracks 
in  stem  in  vicinity  of  fracture. 


BAILROAD   AXLES. 
No.  5217. 
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Specimen  from  end  of  axle  not  fractured^  includes  the  metal  in 
the  journal. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


In  gauged  length. 

Remarka. 

Total. 

Persqattre 

Elongatioii. 

Set. 

Poundg. 
1,000 
5.000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
32,000 
84,000 
36,000 
88,000 
40,000 
42,000 
44,000 
46.700 
0 

PoundM. 
1,000 
6,000 
10,000 
•    15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28.000 
29,000 
80,000 
82,000 
84,000 
86,000 
38,000 
40,000 
42,000 
44,000 
46,700 
0 

Inches. 
0. 

.0018 
.0031 
.0050 
.0070 
.0072 
.0079 
.  0140 
.0240 
.0400 
.0580 
.0750 
.0900 
.1230 
.1490 
.22 
.30 
.37 
.48 
.60 
.78 
1.01 

Inch. 
0. 
0. 

Initial  load. 

.0001 

Elastic  Umit 

• 

Tensile  atrength. 
=  13. 7  per  cent. 

.0311 

« 

.1370 

1.37 

.19*,  ".13, 


".16,  ".13,  ".12, 


Elongation  of  inch  sections,  ".12,  ".18, 
'Ml,  ".12,  ".12. 

Diameter  at  fracture,  1".02.    Area,  .817  square  inch. 

Contraction  of  area,  18.3  per  cent. 

Fractured  2".65  from  neck.     Appearance,  granular,  65  per  cent; 
fibrous,  35  per  cent;  seamy. 
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RAILROAD    AXLES. 


No.  6218. 


Specimen  from  end  of  axle  not  fractiired. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  len^^th,  10''. 


AppUed  loads. 

III  ganged  length. 

'  Remarks. 

Total. 

Per  Mil  are 
inch. 

Set. 

Poundt. 
1,000 
6.000 
10.000 
15.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29.000 
80,000 
82.000 
34,000 
36.000 
88,000 
40,000 
42,000 
44,000 

P<n(tid». 

6;  000 
10,000 
*      16,000 
20,000 
21,000 
22,000 
28,000 
24,000 
26,000 
26,000 
27,iK)0 
28,000 
29,000 
80,000 
32.000 
84,000 
86.000 
88.000 
40,000 
42,000 
44,000 
45,690 

0 

Jnehei. 

0. 

.0016 
.0086 
.0068 
.0074 
.0089 
.0102 
.0122 
.0190 
.0318 
.0480 
.0580 
.0790 
.1040 
.1290 
.20 
.28 
.36 
.46 
.58 
.77 

1.00 

1.48 

1.56 

Jneh. 
0. 
0. 

Initial  load. 

ElasUcUmtt. 

• 

Tensile  strength. 
=  15. 6  per  cent 

.0007 

.0221 

.1109 

Elongation  of  inch  sections,  ''.13,  ".14,  ".13,  ".13,  ".21,  ".31*,  ".13, 
".12,  ".12,  ".14. 
Diameter  at  fracture,  ".94.    Area,  .694  square  inch. 
Contraction  of  area,  30.6  per  cent. 
Fractured  near  middle  of  stem.    Appearance,  fibrous,  seamy. 


BAILROAD   AXLB& 

^O.  5219. 

Specimen  out  from  a  new  open- hearth  steel  axle. 

Marks,    .    .    . 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  10^'. 
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iL^npUwllMds. 

III  ganged  lAQgtb. 

BMiiarka. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pmmdg, 
1,000 
5.000 
10,000 
15,000 
20,000 
26,000 
30,000 
81.000 
82,000 
83,000 
84,0U0 
85,000 
86,000 
37,000 
88.000 
80,000 
40.000 
42,000 
44.000 
46,000- 
48.000 
50,000 
52.000 
54.000 
56,000 
58,000 
60,000 
62.000 
64.000 
66,000 
68,000 
70,000 
72,000 
73,090 
0 

PoundM, 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
88,000 
30,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
73.090 
0 

Ineksa, 

0. 

.0018 
.0030 
.0049 
.0066 
.0083 
.0111 
.0185 
.0220 
.0530 
.0610 
.0700 
.0770 
.0865 
.0960 
.1056 
.1172 
.15 
.17 
.20 
.22 
.25 
.29 
.32 
.37 
.40 
.46 
.52 
.59 
.69 
.82 

1.00 

1.27 

L76 

2.28 

Ineh. 
0. 
0. 

Inltialload. 
Elastic  limit. 

Tensile  atiengtb. 
s  22. 8  per  cent. 

.0011 

.0560 

.1010 

Elongation  of  inch  sections,  M3,  ".16,  ".16,  ".19,  ".19,  ".19,  ".21, 
".49»,  ".37,  ".19. 
Diameter  at  fracture,  ".82.    Area,  .528  square  inch. 
Contraction  of  area,  47.2  per  cent. 
Fractured  2".8  from  neck.    Appearance,  silky. 
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Specimen  cut  from  a  new  open-hearth  steel  axle* 

Marks,    .... 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Ganged  leDgth,  10". 


Applied  loAds. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqaare 
inch. 

Elongation. 

Set. 

■ 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
88,000 
39.000 
40,000 
42,000 
44,000 
46,000 
48,000 
50.000 
62,000 
54,000 
56.000 
58,000 
60,000 
62,000 
61.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
76, 240 
0 

Poundi. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
81,000 
32,000 
38.000 
34,000 
35.000 
86,000 
37,000 
38.000 
89,000 
40.000 
42,000 
44,000 
46,000 
48,000 

-  50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
62,000 
64.000 
66.000 
08,000 
70.000 
72.000 
74,000 
76.000 
76,240 
0 

Jnehe*. 
0. 

.0012 
.0031 
.0051 
.0060 
.0084 
.0109 
.0115 

Inch. 
0. 

0. 

Initial  load. 





.0006 

.0122 

.a2is 

.0420 
.0542 
.0620 
.0600 

Elaatio  limit. 

1 

i 
1 



.0411 

.0770 

.0850 

.0970 

.12 

.15 

.17 

.19 

.21 

.30 

.32 

.37 

.42 

.48 

.53 

.01 

.72 

.& 
1.00 
1.37 
1.60 
1.90 

.0808 



1 

1 

■ 

Tcnnile  strength. 
=  19.0  percent. 

Elongation  of  inch  sections,  ".15,  ".16,  ".19;  ".27*,  ".30*,  ".18,  ".18, 
".18,  ".16,  ".13. 

Diameter  at  fracture,  ".96.    Area,  .724  square  inch. 

Contraction  of  area,  27.6  per  cent. 

Fractured  4".95  from  neck.  Appearance,  granular,  85  per  cent; 
silky,  15  per  cent.  Opened  a  series  of  short  transverse  cracks  along 
surface  of  stem. 


RAILEOAD  TRACK  EXPERIMENTS. 


366 


i 
I 

o 


Si 

ui  i 

^  E 

§1 


CC  be 


c 


SAILBOAD  TRACK  EXPEBIMBHT8. 

These  experiments  were  made  during  the  month  of  October,  1893, 
on  the  track  of  the  Chicago,  Burlington  and  Qaincy  Eailroad  at  Haw- 
thorne, 111.,  with  the  cooperation  and  assistance  of  Mr.  F.  A.  Delano, 
superintendent  freight  terminals  of  that  road. 

The  experiments  consisted  of  measuring  the  depression  of  the  rails 
under  the  weights  of  different  classes  of  locomotives,  and  the  fiber 
stresses  developed  in  the  base  of  the  rail. 

Two  weights  of  rails  were  experimented  upon;  a  66-pound  section 
and  a  75-pound  section. 

The  rails  rested  upon  oak  ties  supported  by  gravel  ballast  in  some 
of  the  experiments,  in  others  upon  cinder  ballast. 

The  track  selected  was  in  good  condition,  and  the  spikes  redriven 
before  the  work  began. 

For  the  purpose  of  observing  the  depression  of  the  rails  bench  marks 
were  established  on  a  row  of  stakes  driven  alongside  the  rail  31  inches 
distant  from  it.  A  beam  carrying  a  micrometer  and  an  astronomical 
level  bubble  was  used  in  observing  the  depression  of  the  rail;  first 
measuring  the  height,  using  a  point  on  the  outer  flange,  when  the  rail 
was  unloaded,  and  repeating  the  observation  when  the  locomotive  was 
in  different  positions  with  reference  to  this  point,  making  the  observa- 
tions when  the  observed  point  was  directly  under  each  wheel,  and 
when  between  them  midway. 

This  constituted  one  class  of  experiments. 

In  another  class  a  preliminary  leveling  was  made  of  the  entire  rail 
and  parts  of  the  adjacent  ones;  then  the  locomotive  was  run  onto  the 
rail  and  while  in  one  position  the  leveling  was  repeated,  thus  showing 
the  depression  of  the  entire  rail  and  not  the  movement  of  one  point,  as 
in  the  first  described  experiments. 

The  comparative  rigidity  of  the  track  under  different  weights'of  loco- 
motives and  different  wheel  bases  and  pressures  on  the  wheels  is  shown 
in  the  results,  the  behavior  of  the  two  weights  of  rails  and  the  rcJative 
supporting  power  of  gravel  and  cinder  ballast  shown. 

In  one  case  a  tie  was  removed  and  the  behavior  of  the  rail  observed 
under  these  conditions. 

It  was  found  that  the  roadbed  in  the  vicinity  of  the  locomotive  was 
sensibly  depressed  and  that  the  bench  marks  were  within  the  influence 
of  that  depression. 

It  was  possible  to  detect  a  depression  of  the  roadbed  as  far  as  91 
inches  from  the  locomotive  at  the  side  of  the  track. 

A  correction  for  the  depression  of  the  bench  marks  was  obtained  by 
means  of  a  cantilever  supported  10  feet  from  the  track,  and  the  total 
depression  of  ppints  on  the  rails  was  also  determined  with  reference 
to  the  cantilevers  in  some  of  the  experiments  instead  of  using  stakes. 

The  fiber  stresses  were  determined  in  the  base  of  the  rail  by  measur- 
ing the  elongation  or  compression  of  the  metal  on  a  gauged  length  of 
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5  inches  established  on  the  top  snrface  of  the  outer  flange,  observing 
the  strains  when  the  wheels  were  directly  over  or  when  spanning  the 
gftuged  length. 

The  observed  strains  are  recorded  on  the  diagrams,  and  the  computed 
stresses  per  square  inch  based  on  the  observed  strains,  assuming  a 
modulus  of  elasticity  of  30,000,000  pounds  per  square  inch  and  that  the 
fibers  in  the  base  were  strained  proportionally  to  their  distance  from 
the  neutral  axis  of  the  rail,  the  computed  stresses  referring  to  the  out- 
side fibers  most  remote  from  the  neutral  axis. 

It  will  be  observed  tha4i  the  strains  and  the  computed  stresses  refer 
to  a  gauged  length  of  5  inches,  and  consequently  the  maximum  stresses 
may  be  somewhat  greater  than  those  shown,  considering  the  maximum 
bending  moment  to  be  directly  under  the  points  of  application  of  the 
load. 

The  results  are  graphically  shown  on  the  series  of  twelve  diagrams 
following. 

Advance  wave  determinations  were  made  on  the  06-pound  rail  on 
cinder  ballast  with  engine  No.  526  Glass  H,  at  station  No.  10,  under 
conditions  shown  on  diagram  No.  9. 

With  the  locomotive  slowly  approaching,  an  upward  movement  of 
the  rail  began  when  the  leading  truck  wheel  reached  station  No.  1^. 
The  wave  increased  while  the  locomotive  continued  to  advance,  and 
reached  a  maximum  of  '^0037  when  the  truck  wheel  was  over  station 
No.  5^.  Then  followed  a  sudden  depression,  and  the  height  of  the  rail 
was  reduced  to  the  normal  level  when  the  truck  wheel  was  over  station 
No.  6. 

The  trial  was  repeated,  with  the  resnlt  of  showing  the  first  effect  to 
be  when  the  truck  wheel  was  over  station  No.  1^  as  before,  maximum 
height,  ".0034,  when  the  truck  wheel  was  over  station  No.  6,  and 
reduced  to  the  normal  height  at  station  No.  6^. 

The  distance  from  station  No.  10,  the  place  of  observation,  to  the  loco- 
motive when  the  upward  movement  of  the  rail  began  was  15  feet  in 
each  trial. 

When  the  crest  of  the  wave  was  reached  the  locomotive  was  9  feet 
and  8  feet  on  the  first  and  second  trials,  respectively,  away  from  the 
station,  and  when  the  rail  was  reduced  to  its  normal  height  the  loco- 
motive was  8  and  7  feet,  respectively,  distant  from  the  station  of 
observation. 

The  position  of  the  locomotive  when  the  upward  motion  of  the  wave 
first  reached  the  station  could  be  identified  with  considerable  precision, 
but  owing  to  an  appreciable  interval  of  time  being  necessary  for  the 
level  bubble  of  the  measuring  instrument  to  stop  and  reverse  the  direc- 
tion of  its  movement,  the  position  of  the  crest  of  the  wave,  as  well  as 
the  time  when  the  height  of  the  rail  was  returned  to  its  normal  level, 
could  not  be  so  well  defined. 

The  wave  length  was  probably  somewhat  less  than  the  observations 
showed. 

The  abruptness  with  which  the  direction  of  the  wave  motion  was 
changed  and  the  rail  returned  to  its  normal  level,  after  which  of  course 
it  was  depressed  below  the  normal,  was  a  very  striking  feature  in  the 
observations. 

Drawings  show  the  dimensions  of  the  two  rails  here  represented,  one 
a  66-pound  section,  the  other  a  75-pound  section. 

Diagrams  Nos.  1  to  5  inclusive  show  experiments  made  on  the  main 
line  of  the  railroad,  track  No.  1,  the  north  rail  near  the  station  at  Haw- 
thorne. 
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The  first  three  diagrams  show  the  depression  of  the  rail  auder  loco- 
motives of  Glass  H,  as  designated  on  that  road. 

The  engines  weighed  110,000  pounds  and  125,000  pounds  each.  The 
distribution  of  the  weights  is  shown  on  the  diagrams.  The  total 
weights  are  given,  hence  one-half  of  these  weights  belongs  to  each  side 
of  the  locomotive. 

On  diagram  Ko.  1  are  shown  the  depressions  of  the  rail  at  a  point 
midway  ties  Nos.  18  and  19,  or  at  a  distance  of  26  inches  from  the  end 
of  the  rail.    All  the  observations  refer  to  this  one  point. 

The  engine  was  run  ahead  and  stopped  at  intervals  while  the  obser- 
vations were  being  made,  the  depression  being  measured  when  each 
wheel  successively  reached  a  position  directly  over  the  station  of  obser- 
vation, measurements  also  being  taken  when  the  station  was  midway 
adjacent  wheels. 

The  observed  depressions  were  referred  to  a  bench  mark,  a  stake 
driven  in  the  roadbed  located  on  the  side  of  the  track,  31  inches  irom 
the  rail,  and  these  measurements  are  corrected  and  shown  by  a  line 
below  the  shaded  part  of  the  diagram,  which  corrects  the  observed 
readings  for  the  depression  of  the  bench  mark,  owing  to  its  proximity 
to  the  weight  of  the  locomotive. 

Diagram  No.  2  shows  the  depressions  of  the  rail  under  the  weight 
of  an  engine  of  the  same  class,  but  15,000  pounds  heavier  than  that 
shown  on  diagram  Ko.  1. 

The  measurements  refer  to  station  No.  15^.  No  correction  is  neces- 
sary, as  the  bench  mark  was  on  a  cantilever  supported  at  points 
beyond  the  zone  of  sensible  influence  of  the  locomotive. 

Diagram  No.  3  shows  the  depression  of  one  rail  its  entire  length  and 
the  ends  of  contiguous  rails,  the  locomotive  occupying  one  position  as 
thereon  shown  with  reference  to  the  rail  and  ties. 

On  diagram  No.  4  are  shown  the  fiber  stresses  as  measured  on  the 
base  of  the  rail  at  station  No.  14^,  midway  ties  Nos.  14  and  15. 

The  metal  in  the  base  of  the  rail  was  in  a  state  of  tension  as  the 
wheels  were  successively  brought  over  the  gauged  length,  and  when 
the  gauged  length  was  between  wheels  the  metal  was  either  in  a 
neutral  condition  without  measurable  strain  or  else  under  a  state  of 
compression. 

Diagram  No.  5  shows  the  curve  of  depression  under  another  type  of 
locomotive. 

This  engine  had  no  leading  truck  nor  tender,  but  had  a  two- wheeled 
trailing  truck. 

In  the  position  it  occupied  during  the  test  the  greatest  depression  of 
the  rail  occurred  under  the  forward  drivers,  the  rail  presenting  a  sharp 
acclivity  before  the  engine,  and  beyond  the  joint  the  contiguous  rail  rose 
slightly  above  its  normal  level. 

Diagrams  Nos.  6  and  7  refer  to  a  75pound  section  in  the  main  line, 
track  No.  4. 

Both  diagrams  show  the  depression  of  the  rail,  the  observations 
being  made  at  stations  Nos.  6^  and  17^,  respectively. 

The  differences  in  the  curves  of  depression  of  the  rail  under  these 
two  types  of  locomotives  are  clearly  shown,  although  the  change  in 
position  of  the  station  of  observation  with  reference  to  the  joint  may 
have  modified  the  results  somewhat. 

Diagrams  Nos.  8  to  11,  inclusive,  refer  to  observations  made  on  a 
66-pound  rail  in  side  track  in  Hawthorne  yard. 

This  track  was  laid  on  cinder  ballast  about  8  inches  deep. 
H.  Ex.  92 24 
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Nos.  8  and  9  show  the  depression  of  the  track  under  locomotives  of 
Class  n.  The  more  yielding  character  of  the  cinder  ballast  over  the 
gravel  of  the  preceding  test  is  clearly  shown. 

Locomotive  No.  480,  diagram  No.  8,  had  a  56-inch  boiler,  and  the 
weight  of  the  engine  was  110,000  pounds,  whereas  locomotive  No.  526, 
on  diagram  No.  9,  had  a  60-inch  boiler,  and  the  weight  of  its  engine 
was  126,000  pounds. 

The  test  illustrated  on  diagram  No.  9  was  made  with  a  tie  removed, 
and  from  this  cause  and  the  somewhat  heavier  engine  a  greater  depres- 
sion of  the  rail  was  observed  in  comparison  with  the  behavior  of  the 
track  as  illustrated'  on  diagram  No.  8. 

The  tie  selected  for  removal  was  where  the  spacing  was  rather  closer 
than  usual,  excepting  joint  ties,  the  distance  from  center  to  center  of 
ties  Nos.  9  and  11,  adjacent  ties  in  this  test,  being  only  33  inclies;  hence 
this  example  is  probably  not  an  exaggerated  instance  of  such  a  space 
as  might  occur  in  practice. 

Diagrams  Nos.  10  and  11  show  the  fiber  stresses  observed  at  sta- 
tions Nos.  16  jr  and  10,  both  series  of  observations  being  made  with  the 
same  locomotive. 

The  removal  of  tie  No.  10  raised  the  fiber  stress  from  13,810  pounds 
per  square  inch  to  16,430  pounds  per  square  inch,  in  making  a  direct 
comparison  between  the  two  stations. 

In  the  examples  before  us  the  fiber  stresses  due  to  the  driving  wheels 
and  the  tender  wheels  are  approximately  proportional  to  the  load. 
The  leading  truck  wheels,  however,  give  proportionally  a  higher  aver- 
age fiber  stress  than  the  other  wheels. 

The  relative  greater  effect  of  the  leading  truck  wheels  over  the 
drivers  appeared  also  in  some  earlier  tests,  reported  in  Tests  of  Metals 
for  the  year  1889. 

With  conditions  so  variable  it  is  diiticult  to  arrive  at  refined  conclu- 
sions from  the  data  furnished  by  so  few  tests,  but  the  indications  make 
it  appear  disadvantageous  to  allow  an  abrupt  termination  of  the  load 
on  the  rail. 

It  is  expected  that  additional  tests  will  be  made  for  the  purpose 
of  showing  the  relative  severity  of  a  short  wheel  base  where  drivers 
are  used  alone,  and  with  leading  trucks  and  tenders  to  the  rear  of  the 
engine. 

The  disposition  of  the  weights  on  the  wheel  base  may  be  found,  in 
confirmation  of  the  present  indications,  to  exert  a  very  sensible  influ- 
ence on  the  maximum  fiber  stresses,  as  well  as  the  gross  load  on  the 
rail,  and  exert  a  modifying  influence  on  the  locomotive  designs. 

Diagram  No.  12  shows  the  results  of  observations  made  to  determine 
the  correction  necessary  to  compensate  for  the  depression  of  the  bench 
marks  themselves  which  were  used  while  measuring  the  depression  of 
the  rails. 

For  this  purpose  a  cantilever  was  arranged  alongside  of  the  track, 
supported  at  its  nearer  point  10  feet  from  the  rail,  and  comparisons 
msMie  between  the  height  of  the  cantilever  and  stakes  at  the  side  of 
and  31  inches  from  the  track;  the  stakes  representing  the  bench  marks 
used  in  the  earlier  experiments. 

On  cinder  ballast  that  part  of  the  roadbed  in  which  the  stakes  were 
driven  was  depressed  a  maximum  of  ''.049,  and  on  gravel  ballast  the 
maximum  was  ''.036. 

Wooden  stakes  and  iron  bolts  were  driven  different  depths  into  the 
roadbed  with  similar  results;  in  fact,  the  few  observations  which  were 
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made  showed  the  longer  stakes  to  have  been  quite  as  much  depressed 
as  the  shorter  ones  which  did  not  penetrate  the  cinder  ballast. 

Following  oat  the  depression  of  the  roadbed  in  a  latersd  direction, 
on  cinder  ballast,  when  the  middle  driver  of  the  engine  was  abreast  the 
place  of  observation,  there  was  a  measurable  depression  at  a  distance 
of  91  inches  from  the  rail. 

The  recovery  in  the  ^©pression  of  the  roadbed  was  not  complete 
immediately  upon  the  removal  of  the  engine  from  that  vicinity. 

The  principal  part  of  the  recovery  at  once  took  place;  the  remaining 
portion  of  the  depression,  however,  was  very  sluggish  in  returning. 
The  length  of  time  required  to  eff'ect  complete  resilience  was  not  deter- 
mined. One  observation,  however,, made  nine  minutes  after  the  load 
was  removed  from  the  vicinity,  showed  the  resilience  then  incomplete. 
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BUILDING  MATERIAL, 

The  results  herewith  sabmitted  form  a  part  of  a  general  series  of 
tests  on  the  building  material  of  the  country,  which  is  intended  event- 
ually to  include  representative  material  from  each  State  and  Territory. 

The  scope  of  the  tests  with  reference  to  stones,  as  outhned  in  an 
earlier  report  (see  Beport  of  Tests,  1890),  will  include  the  usual  com- 
pression tests  of  the  material,  also  transverse  and  shearing  tests,  and, 
furthermore,  researches  into  the  elastic  properties  under  the  influence 
of  compression  loads,  exposure  to  different  degrees  of  heat  in  a  dry 
atmosphere  and  in  the  presence  of  moisture. 

The  effect  of  chemical  treatment  will  also  be  observed. 

In  the  results  which  follow  may  be  seen  how  different  are  the  charac- 
teristics of  the  several  building  stx)nes  which  have  been  examined,  and, 
as  the  investigation  proceeds,  the  significance  of  these  features  may 
become  better  known,  resulting,  it  is  hoped,  in  reaching  such  a  state 
of  knowledge  as  will  definitely  indicate  the  peculiar  properties  of  each 
class  of  stones  and  show  what  features  contribute  toward  durability 
and  what  are  unfavorable  ones. 

The  investigation  therefore  has  two  principal  objects  to  accomplish: 
First,  to  ascertain  the  strength  of  the  material  and  the  accompanying 
physical  phenomena,  and,  second,  to  acquire,  so  far  as  may  be  devel- 
oped, a  knowledge  of  the  durability  of  the  material  and  what  features 
distinguish  the  better  class  of  stones  over  those  which  experience  has 
shown  do  not  well  resist  deteriorating  influences. 

The  results  first  presented  are  compression  tests  made  on  cubes 
measuring  4  inches  on  each  side. 

The  samples  were  dressed,  hammered,  or  ground  on  all  faces.  Before 
testing,  however,  the  compressed  surfaces  were  faced  with  a  thin  coat- 
ing of  plaster  of  paris  to  improve  the  surfaces  by  securing  a  better  dis- 
tribution of  the  compression  loads  over  the  material. 

In  the  details  of  the  tests  is  found  a  column  in  which  is  recorded  the 
load  under  which  the  specimen  developed  its  first  crack. 

The  time  when  this  first  crack  appeared  differed  considerably  with 
different  stones.  With  some  stones  cracks  began  to  develop  at  one- 
fourth  of  the  ultimate  resistance,  while  with  others  there  was  no  warn- 
ing of  impending  rupture.  Simultaneously  with  the  first  crack  came 
complete  rupture. 

Generally  stones  which  commence  to  develop  cracks  early  are  char- 
acterized by  their  frequent  recurrence  as  the  loads  are  increased  and 
approach  the  ultimate  strength,  when  an  explosive  failure  occurs  in  the 
case  of  hard  rocks,  a  more  gradual  fracture  taking  place  with  the  softer 
stones. 

The  prisms  4"  by  6"  by  24"  were  examined  for  elastic  properties 
under  compression  loads  applied  parallel  to  the  direction  of  the  long 
sides;  these  examples  were  also  used  for  the  coefficient  of  expansion 
determinations  and  the  effects  of  moisture,  after  which  they  are  to  be 
broken  by  transverse  loads. 

The  compressibility  of  the  stones  was  measured  by  means  of  the 
micrometer  shown  on  the  accompanying  photograph,  which  covered 
a  gauged  length  of  20  inches  on  the  specimen. 

The  ends  of  these  specimens  were  also  faced  with  plaster  of  paris 
and  a  careful  adjustment  made  of  the  specimen  in  the  testing  machine 
to  secure  a  uniform  distribution  of  the  loads  over  the  compressed  sur- 
faces. 
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Micrometer  observations  were  made  nnder  different  loads,  beginning 
with  an  initial  load  of  100  pounds  per  square  inch. 

Permanent  sets  were  determined  at  intervals,  and  the  behavior  of 
the  stones  noted  while  under  reduced  and  repeated  stresses. 

Stones  have  a  variable  modulus  of  elasticity,  the  rigidity  generally 
increasing  with  the  stresses. 

Two  values  of  the  modulus  are  computed  and  entered  in  the  tabula- 
tion of  the  results. '  The  first  value  is  taken  between  two  lower  loads, 
the  second  between  two  higher  loads,  not,  howevei*,  in  the  latter  case 
very  closely  approaching  the  compressive  strength  of  the  nmterial. 

These  observations,  as  well  as  those  relating  to  the  coefficient  of 
expansion  by  heat  and  the  effects  of  moisture,  were  made  on  the  speci- 
mens intended  for  subsequent  test  with  transverse  loads. 

Ou  diagram  No.  1  is  graphically  shown  the  behavior  of  different 
classes  of  stones  which  cover  the  range  of  elastic  properties  thus  far 
observed. 

The  most  rigid  stone  under  compression  loads  was  a  sample  of 
marble  (dolomite)  from  Tuckahoe,  N.  Y.  Stones  of  intermediate  rigid- 
ity were  several  granites  and  a  sample  of  'SoTth  Biver  bluestone, 
while  the  softest  grades  of  material  examined  were  represented  by  the 
sandstones. 

Numerically  the  Tuckahoe  marble  was  about  seven  times  as  rigid  as 
the  Eibbe  sandstone — ^that  is,  to  cause  an  equal  amount  of  compression 
the  Tuckahoe  marble  would  require  seven  times  the  load  placed  on  the 
Kibbe  standstone. 

Ou  diagram  No.  2  are  curves  of  compressions  of  a  group  of  granites, 
diagram  No.  3  showing  similar  curves  of  marble  and  limestones,  and 
diagram  No.  4  those  of  sandstones. 

Diagram  No.  5  shows  different  classes  of  stones.  The  curves  of  com- 
pression under  ascending  stresses  when  these  loads  were  first  applied 
are  shown,  and  also  the  x>6rmauent  sets  which  were  then  developed. 
Additional  curves  show  the  behavior  of  the  stones  under  subsequent 
loads  both  with  ascending  and*  descending  stresses. 

Stones  commonly  develop  permanent  sets  nnder  early  loads,  which 
gradually  increase  in  amount  as  higher  loads  are  applied. 

There  is  a  difference  between  the  curve  under  ascending  and  descend- 
ing stresses,  and  the  divergence  of  these  curves  from  the  same  path 
appears  to  depend  upon  the  maximum  stress  applied  in  each  case. 

The  higher  the  stress  the  wider  apart  are  the  two  curves. 

The  area  between  the  two  curves  of  ascending  and  descending 
stresses  represents,  it  is  supposed,  the  mechanical  work  absorbed  by 
the  internal  frictional  resistance  of  the  material.  Similar  curves  are 
shown  by  overstrained  iron  and  steel  bars,  but  from  this  condition 
there  is  a  tendency  to  recover. 

No  cases  of  recovery  of  stone  samples  have  yet  been  met,  although 
observations  have  not  extended  over  so  wide  an  interval  of  time  with 
this  material  as  in  the  case  of  experiments  with  iron  and  steel  bars. 

Following  the  measurements  of  the  longitudinal  compressibility  of 
the  stones,  the  micrometer  was  placed  on  the  samples  transversely  and 
the  lateral  expansion  determined.  The  ratio  of  lateral  expansion  to 
longitudinal  extension  or  compression  in  the  case  of  steel  has  been  found 
to  be  nearly  j:|y. 

Some  of  these  stones  have  a  higher  ratio  than  the  steel,  while  ou  the 
other  hand  the  ratio  is  much  smaUer  with  some  stones,  being  only  -^  for 
the  Cooper  sandstone. 
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The  following  are  the  computed  values  of  this  ratio  for  the  stones 
thus  far  tested: 

Branford  granite i 

Milford  granite kH 

Troy  granite sfi 

Creole  marble. ^ 

Cherokee  marble ^ 

Etowah  marble ^ 

Kennesaw  marble $^5 

Southern  marble,  Marble  Hill 5^ 

Tuckahoe  marble ^^ 

Mount  Vernon  limestone i 

Cooper  sandstone -^ 

Maynard  sandstone • ^ 

Kibbe  sandstone sf^ 

Worcester  sandstone j^- 

The  transverse  tests  were  made  with  the  stones  resting  on  end  sup- 
ports 19  inches  apart  and  loaded  at  the  middle  over  a  bearing  1  inch 
wide. 

The  modulus  of  rupture,  B,  was  computed  from  the  formula  E=:  .^~ 

Shearing  tests  were  made  with  the  stones  resting  upon  blocks  6 
inches  apart  and  loaded  upon  a  plunger  having  a  face  5  inches  wide; 
hence  the  clearance  between  the  sides  of  the  plunger  and  blocks  was 
one-half  inch  on  a  side. 

Before  the  shearing  strength  was  reached  tension  fractures  were 
developed  on  the  under  side  of  the  stone  midway  the  6-inch  free  span, 
and  there  were  instances  in  which  longitudinal  fractures  opened  in 
the  ends  of  the  stones,  corresponding  to  shearing  along  the  grain  in 
the  tests  of  timber. 

These  fractures  occurred  first,  the  direct  shearing  fractures  being  the 
final  ones. 

Modifications  in  the  arrangement  of  the  supporting  blocks  were  made 
and  endwise  movement  of  the  stone  restricted  by  firmly  securing  steel 
blocks  abutting  against  the  ends  of  the  stone.  The  manner  of  failure 
and  order  of  fractures,  however,  remained  as  in  the  first  instance. 

Photographs  follow  the  details  of  the  tests  illustrating  these  fractures. 

An  extended  series  of  observations  has  been  inaugurated  on  the  effect 
of  different  temperatures  and  exposure  to  moisture  on  the  expansion  or 
swelling  of  stones. 

The  transverse  specimens  were  prepared  with  small  plugs  in  one 
face,  20  inches  apart^  which  plugs  were  drilled  and  countersunk  for  the 
purpose  of  establishing  a  definite  gauged  length  which  could  be  subse- 
quently measured  while  the  stones  were  exposed  to  different  conditions. 

The  stones  were  immersed  in  cold  and  in  hot  water  baths  and  in  a 
hot-air  tank,  and  while  in  these  baths  their  ganged  lengths  were 
measured. 

A  reference  bar  for  comparison  of  length  was  kept  at  all  times  in  the 
cold-water  bath,  near  the  temperature  of  the  melting  point  of  ice. 

The  reference  bar  had  drill^  and  countersunk  holes  20  inches  apart, 
similar  to  the  stones. 
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A  iaierometer,  mounted  on  a  frame  oarrying  conical  points,  was  nsed 
hi  making  the  comparisons  of  lengths.  The  instrument  was  in  a  degree 
protected  from  rapid  changes  in  temx>erature  by  a  felt  covering. 

The  influence  of  temperature  changes  on  the  length  of  the  microme- 
ter was  eliminated  in  the  results  so  far  as  possible  by  making  a  numbetr 
of  observations  alternately  on  thB  reference  bar  and  oii  the  stone — 
usually  Ave  on  each  were  taken — and  the  mean  of  these  readings  was 
accepted. 

The  highest  degree  of  accuracy  in  these  measurements  was  appar^ 
ently  obtained  while  the  stones  were  in  the  cold  water.  Here  the  stones 
and  the  reference  bar  had  the  same  temperature,  and  the  micrometer 
consequently  was  exposed  nearly  to  constant  temperature  conditions. 

The  variations  in  the  apparent  length  of  the  stones  as  compared  with 
the  reference  bar  were  within  one  one  thousandth  of  an  inch;  hence 
the  mean  results  of  the  five  readings  were  believed  to  very  accu- 
rately establish  the  length  of  the  stones  at  this  time. 

While  in  the  hot  baths,  either  in  water  or  in  air,  the  opportunity  for 
accurate  measurements  was  less  favorable,  and  although  there  were 
instances  in  which  the  micrometer  readings  were  taken  with  no  greater 
apparent  variations  than  on  the  cold  stones,  generally,  however,  the 
micrometer  was  sensibly  affected  by  temperature  changes  in  being  used 
alternately  over  the  cold-water  bath  and  then  the  hot  bath,  and  varia- 
tions in  readings  of  nearly  '^0020  were  encountered. 

From  the  progressive  manner  in  which  the  changes  in  the  length  of 
the  micrometer  occurred  during  most  of  the  experiments  it  is  believed 
that  the  final  results  indicate  the  length  of  the  stones  in  the  hot  baths 
with  an  error  of  less  than  one  one-thousandth  of  an  inch. 

A  sericH  of  diagrams  is  presented  illustrating  the  behavior  of  the 
stones  under  the  influence  of  the  hot  and  cold  baths  and  how  prolonged 
exposure  to  certain  conditions  afiect  their  dimensions. 

The  diagi*ams  have  curves  graphically  showing  the  changes  in  length 
of  the  stones,  which  are  also  figured,  giving  the  mean  results  of  the 
observations  in  ten-thousandths  of  an  inch. 

These  changes  in  length  refer  in  each  case  to  the  gauged  lengtli  of 
about  20  inches,  as  defined  by  the  plugs  before  described. 

The  initial  readings  were  taken,  with  few  exceptions,  on  the  stones 
before  entering  the  water  baths,  the  specimens  since  received  for 
testing  having  remained  in  the  open  air  exposed  to  ordinary  summer 
temperatures. 

The  columns  on  the  diagrams  headed  << Treatment"  describe  what 
occurred  with  the  stones,  while  the  columns  headed  ^^Time"  and 
^'Temperature "  state  the  interval  of  time  and  temperature  the  speci- 
mens were  exposed  to  the  condition  mentioned  in  the  first  column. 

The  total  efiect  produced  was  an  expansion  when  the  curve  is  plotted 
above  the  datum  line;  a  contraction  when  below. 

Diagram  Ko.  1  shows  the  behavior  of  a  granite  specimen  from  Brand- 
ford,  Conn. 

When  measured  in  air  the  gauged  length  was  20^^0046,  and  this  was 
the  initial  or  zero  length  as  plotted  on  the  curve. 

After  immersion  in  water  in  the  storage  tank,  and  remaining  there  a 
period  of  eight  days|  the  stone  was  again  measured,  at  which  time  it 
was  found  '^0011  longer  than  at  the  first  measurement,  although  the 
temperature  was  lower  than  in  the  first  instance. 

The  stone  was  next  put  in  the  cold-water  bath,  and  after  a  period  of 
forty  hours  in  the  bath  the  gauge  length  measured  the  same  as  originally. 
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Kext  followed  immersion  in  the  hot-water  bath,  and  after  six  hoars 
time  the  stone  showed  an  expansion  of  ^^0184.  When  subsequently 
cooled  to  340  F.  there  remained  a  permanent  expansion  of  '\0043. 

At  a  later  x>eriod  the  stone  was  heated  to  a  higher  temperature,  about 
4150  F.,  the  expansion  appeared  to  be  ^'.0576,  and  there  remained  a 
greater  permanent  set  than  before.  At  87^  F.  the  stone  was  '\0U2 
longer  on  the  gauged  length  than  when  originally  measured. 

The  temperatures  of  sx>ecimens  in  the  hot-air  tank  are  defined  only 
approximately. 

Temporary  apparatus  was  employed  for  heating,  and  the  higher 
temperatures  were  reached  chiefly  for  the  purpose  of  ascertaining  the 
general  effect  of  these  temperatures  on  the  stones,  and  for  dispelling 
moisture  absorbed  while  in  the  water  baths. 

The  coefficient  of  expansion  for  this  and  the  other  stones  illustrated 
by  this  series  of  diagrams  was  computed  from  the  range  in  tempera- 
ture and  the  difference  in  lengths  between  the  two  readings  marked 
by  asterisks. 

The  contractions  in  length  under  descending  temperatures  were  used 
in  the  computations  on  account  of  permanent  sets  being  generally  devel- 
oped by  the  treatment  given  the  samples. 

In  the  specimen  of  Branford  granite  there  appears  to  be  evidence 
that  two  effects  have  resulted  from  exposure  to  the  baths. 

There  seems  to  have  been  a  slight  swelling  of  the  stone  when  first 
measured  in  the  cold  water  bath  at  34^  F.,  for  the  gauged  length  was 
the  same  as  when  first  measured  in  the  open  air,  notwithstanding  the 
reduction  in  temx)erature  of  36^  p. 

Then  after  exposure  in  the  hot-water  bath  its  length,  when  returned 
to  the  cold-water  bath,  was  greater  than  before,  and  a  still  greater  per- 
manent set  followed  its  exposure  to  the  hot-air  bath. 

From  these  indications  it  would  appear  that  both  the  absorption  of 
water  and  elevation  of  temperature  tended  to  cause  a  x>ermanent  expan- 
sion of  the  stone. 

The  following  sample  of  Milford  granite  showed  a  similar  behavior: 

After  having  been  heated  to  about  406^  F.  there  was  an  interval  of  a 
number  of  days  in  which  the  stone  remained  part  of  the  time  in  the 
open  air  and  part  of  the  time  in  the  storage  tank  of  water,  and  then 
followed  its  immersion  in  the  cold  and  hot  water  baths,  the  final  meas- 
urement being  taken  while  in  the  cold  bath. 

The  stone  finally  passed  through  the  range  of  temperature  from  S4P 
to  2120  and  returned  to  34^  without  additional  set. 

For  the  purpose  of  eliminating  the  effect  of  absorption  of  moisture,  a 
second  specimen  of  Milford  granite  was  prepared  and  placed  in  a  water- 
tight brass  case.  Tubulures  on  the  upper  side  of  the  case  gave  access  to 
the  gauged  length  of  the  specimen. 

This  specimen  was  observed  in  the  water  baths,  from  which  it  ap- 
peared there  was  a  slight  increase  in  length  or  x>ermanent  expansion 
due  to  the  temperature  of  the  hot- water  bath. 

Too  much  reliance  can  not  be  placed  upon  these  indications,  which 
do  not  greatly  exceed  in  amount  the  x>ossible  errors  of  observation; 
however,  the  apparent  behavior  of  the  stone  harmonizes  with  other 
observations  of  the  series,  and  therefore  inspires  confidence  in  the  reli- 
ability of  the  micrometer  observations. 

The  effect  when  this  stone  entered  the  cold  bath  was  to  diminish  its 
length  over  its  dimension  at  90^  F.,  whereas  the  duplicate  sample  was 
a  little  longer  the  first  time  in  the  cold  water  bath  than  when  in  the 
open  air  at  a  higher  temperature. 
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The  behavior  of  the  specimen  of  Troy  granite,  shown  on  diagram 
"So.  4,  was  similar  to  the  first  Milford  granite  specimen.  • 

The  marble  specimen  from  the  Creole  Quarry  of  the  Georgia  Marble 
Company,  shown  on  diagram  Fo.  5,  was  heated  in  the  hot-air  tank  to 
the  temperature  of  about  460*^  F.,  and  slowly  cooled  in  the  tank  for  the 
purpose  of  ascertaining  the  amount  of  permanent  expansion  caused  by 
this  degree  of  heat,  checkiug  the  results  obtained  with  the  specimen 
from  the  Cherokee  Quarry  belonging  to  the  same  marble  company, 
shown  in  diagram  6. 

Each  of  the  marbles  shown  on  diagrams  Fos.  5,  6,  and  7  acquired 
large  permanent  expansion,  due  to  exposure  to  temperature  between 
400O  and  600©  F. 

Stones  shown  on  diagrams  Fos.  6  and  7  were  examined  after  exposure 
to  the  temperature  of  boiling  water,  and  at  this  stage  a  decided  per- 
manent set  had  developed,  but  the  higher  temperatures  of  the  hot-air 
bath  proportionately  appeared  to  give  greater  sets. 

These  preliminary  trials  will  be  supplemented  by  a  careful  examina- 
tion of  stones  after  exi>osure  to  different  temperatures  covering  the  full 
range  to  which  this  class  of  material  may  be  exceptionally  subjected. 
Investigations  of  this  nature  may  be  essential  in  order  tb  understand 
the  relative  fire-resisting  qualities  of  stones. 

The  second  specimen  of  marble  from  a  quarry  belonging  to  the  Charles 
Eiver  Stone  Company,  and  located  at  Marble  Hill,  Ga.,  was  tested  in 
an  hermetically  sealed  brass  case. 

The  permanent  expansion  which  this  stone  displayed  after  exposure 
to  the  temperature  of  boiling  water  added  further  confirmation  to  the 
indications  that  a  small  range  of  temperature  causes  an  expansion  of 
these  metamorphic  rocks  which  has  the  appearance  of  being  a  permanent 
change. 

Touching  upon  the  question  of  the  permanence  of  these  expansions — 
they  are  provisionally  so-called — a  critical  examination  of  the  lengths 
of  the  stones  after  the  lapse  of  a  longer  interval  of  time  than  covered 
by  these  experiments  will  be  necessary  to  demonstrate  whether  there 
is  a  tendency  to  recover  from  these  sets  or  not. 

Diagrams  Nos.  9  and  10  show  the  behavior  of  stones  from  Lee,  Mass., 
and  Tuckahoe,  N.  Y.,  both  of  which  are  dolomites. 

These  appear  to  be  very  slightly,  if  at  all,  expanded  by  the  absorp- 
tion of  water,  and  the  development  of  permanent  sets  is  much  less 
pronounced  than  in  the  marbles  just  described. 

How  far  these  results  are  dependent  upon  the  chemical  composition 
of  the  material  a  more  extended  number  of  tests  will  be  necessary  to 
establish. 

In  these  crystallized  rocks  the  marbles  acquire  much  greater  sets 
when  tested  over  these  experimental  ranges  of  temperatures  than  the 
dolomites. 

The  behavior  of  the  limestones  which  follow  on  diagrams  Nos.  11  and 
12  more  closely  resemble  the  dolomites  than  the  marbles  in  respect  to 
the  development  of  sets,  although  in  chemical  composition  these  lime- 
stones are  intermediate  between  the  two  classes  of  stones  mentioned  in 
respect  to  the  amount  of  magnesia  contained. 

The  Oolitic  limestone  on  diagram  !No.  12  had  been  previously  experi- 
mented with,  and  on  the  earlier  occasion  the  coefficient  of  expansion 
appeared  to  be  a  little  lower  than  here  determined.    • 

The  Monson  slate  shown  on  diagram  'So.  IS  also  showed  a  slightly 
lower  coefficient  of  expansion  when  that  was  examined  on  an  earlier- 
occasion.    Be]5ort  of  Tests,  1892,  contains*  these  earlier  experiments. 
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The  slate  specimen  ebowa  a  move  uniform  behavior  over  the  range  of 
experimental  temperatures  than  tiie  stones  hereinbefore  described. 

After  exposure  to  the  hot- water  bath  it  retnrned  to  its  former  length 
when  placed  in  the  cold  bath,  and  after  exposure  to  the  higher  tem- 
perature of  the  hot-air  bath  its  length  when  cooled  to  90<^  F.  sbowed  a 
nearly  uniform  rate  of  contraction. 

Diagram  No.  14  shows  the  behavior  of  an  Oregon  sandstone  from  the 
Cooper  Sandstone  Quarry,  Douglas  County. 

This  stone  was  remarkable  for  his  bebavioi  under  the  influence  of 
moisture. 

The  first  observation  on  the  gauged  length  was  made  after  it  had 
been  four  hours  in  the  cold-water  bath. 

The  measurements  were  repeated  again  after  a  further  interval  of 
forty  hours,  at  which  time  the  stone  had  expanded  ''.0130,  the  tempera- 
ture in  the  meantime  having  remained  constant  at  34^  F. 

It  was  then  placed  in  the  hot-watei*  bath,  and,  after  measuring, 
retnrned  to  the  cold  water,  when  the  length  had  increased  ''.0239. 

The  moisture  was  then  exi)elled,  in  part  at  least,  by  drying  the  stone 
on  a  screen  placed  over  a  steam  boiler,  where  the  temperature  of  the 
stone  reached  about  110^  F. 

This  drying  off  caused  a  reduction  in  the  amount  of  the  set;  when, 
however,  the  stone  was  again  exposed  to  the  moisture  of  the  cold-water 
bath  the  action  of  the  water  was  renewed,  and  additional  swelling  of 
the  stone  went  on. 

.  At  the  expiration  of  twenty-two  hours  the  stone  in  the  cold-water 
bath,  at  M^  F.,  had  gained  so  much  that  it  was  longer  than  in  the  hot 
water  at  204©  F. 

At  the  end  of  fifteen  days,  without  change  in  temperature,  the  stone 
appeared  to  have  reached  a  state  in  which  expansion  ceased,  an  addi- 
tional interval  of  twenty  hours  practically  showing  no  change. 

Then  followed  other  exposures  in  the  hot  water,  each  of  which 
appeared  to  increase  the  ability  of  the  stone  to  expand,  until  the  gauged 
length  had  been  increased  the  total  amount  of  ".0512. 

The  stone  was  then  heated  in  hot  air  to  about  410^  F.  At  this  time 
two  opposite  influences  seemed  to  be  at  work;  there  was  the  dilatation 
due  to  the  heating,  and  the  contractile  e£fect  resulting  from  expelling 
moisture,  hence  the  total  expansion  on  the  gauged  length  was  only 
".0129  for  an  elevation  in  temperature  of  about  376^  F. 

A  decided  diminution  in  length  was  found  when  the  stone  had  cooled 
in  the  air. 

The  amount  of  set  was  reduced  from  ".0512  when  last  in  the  cold 
water  to  ".0332,  its  present  length  in  air  at  80o  F. 

But  this  diminution  in  length  was  lost  when  the  stone  was  again 
exposed  in  a  water  bath.  It  was  kept  in  the  storage  tank  one  hundred 
and  twenty-seven  hours,  then  placed  in  the  cold-water  bath,  where  it 
remained  three  hundred  and  ten  hours,  gradually  gaining  in  length 
until  the  expansion  was  ".0541. 

It  was  again  placed  in  the  hot- water  bath  and  returned  to  the  cold 
water,  then  went  into  the  storage  tank. 

The  value  of  the  coefficient  of  expansion  of  this  stone  remains  vague 
and  uncertain.  The  computed  value  based  on  the  last  observations  in 
the  hot-water  and  cold-water  bath  is  given  only  as  an  approximation. 

Whereas  with.the  marbles  it  was  shown  that  the  effect  of  heating  was 
to  develop  a  decided  permanent  expansion,  moisture  producing  a  less 
marked  effect,  in  the  case  of  this  sandstone  moisture  causes  a  large 
expansion,  and  heat  diminished  the  permanent  set. 
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The  use  of  the  expression  ^< permanent  set"  in  connection  with  the 
behavior  of  these  stones  seems  ha.rdly  justifiable.  It  is  used,  however, 
in  the  conventional  sense,  meaning  the  residual  change,  or  what  remains 
of  the  temporary  eflect  of  a  given  treatment  when  the  material  is 
returned  to  a  former  state  of  temperature  or  condition. 

Further  investigations  will  be  uudertaken  for  the  purpose  of  ascer- 
taining, if  possible,  why  heat  in  one  stone  increases  the  permanent  set 
and  in  another  diminishes  it. 

Experiments  will  be  continued  with  this  particular  sandstone. 

It  is  thought  that  the  sandstones  shown  on  diagrams  Nos.  15, 16, 
and  17  were  each,  in  a  measure,  aifected  both  by  heat  aud  moisture. 

The  Olympia  sandstone,  shown  on  diagram  No.  19,  evidently  swells 
in  the  water  in  a  decided  manner. 

The  Potomac  red  sandstone  had  been  experimented  with,  and  the 
results  recorded  in  l^eport  of  Tests,  1890. 

Its  behavior  indicated  a  very  slight  influence  from  either  heat  or 
n^oisture  in  respect  to  causing  the  development  of  permanent  sets. 

The  prism  of  DyckerhoflPs  cement  was  initially  measured  after  set- 
ting one  day  in  air,  then  measured  after  fifteen  days  setting  in  water, 
and  again  after  remaining  sixty-eight  days  in  the  storage  tank. 

The  results  showed  an  expansion  in  each  case,  due  apparently  to  the 
action  of  the  water  in  addition  to  the  dilatation  by  heat.  After  expos- 
ure to  the  hot-water  bath  the  expansion  was  found  to  be  increased  in 
amount. 

This  specimen  was  set  in  water  and  examined  in  comparison  with  a 
duplicate  prism  set  in  air. 

The  duplicate  prism  was  first  measured  after  setting  fourteen  days 
in  air,  and  the  measurement  repeated  after  a  further  interval  of  fifty- 
three  days. 

The  contraction,  on  the  gauged  length  20".0179,  which  occurred  diu'- 
ing  this  interval  of  fifty-three  days,  was  ".0128,  the  initial  and  final 
temperatures  being  70°  and  87^  F.,  respectively. 

Applying  a  correction  for  the  changes  in  length  due  to  change  in 
temi)erature,  using  the  coefficient  ".00000578,  it  would  appear  that  the 
net  contraction  was  ".0148. 
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HATUEAL  STOHES. 
Compression  Tests. 

SUmeafrom  tk€  Charlet  River  Stone  Company ,  Botton  Mass. 
[QuarrieH  located  sm  beluw  described.] 


6000 

eoio 
eon 

6012 
6913 

6014 
0015 


6016 
6017 


6018 
6010 


6020 
6021 


0023 


6024 
6025    I 


Dimeotiioua. 


Description. 


Hilford  gnuiite.  Mil- 
foi-d,  M«M 

do 

do 

Brand  ford  granito, 
Brand  ford.  Conn 

....do 

Troy  granite,  Troy, 

do!!!!!!!!!!!!!!]!!! 

M  a  y  n  a  r  d  sandRtono, 
Kaat  Longmeadow, 
Mami 

do 

Kibbe  aandstone.  East 
Longmeadow,  Mass . . . 

....do. 

Worcester  SAudBtone, 
East  Longmeadow, 
Mass 

....do 

Sontiiern  marble,  Mar- 
ble Hill,  Ga 

....do 

Tuokahoe  marble, 
Taokahoe,N.  Y 

....do 

do 


iHeiRht!    ^'rJw"' 


3.00 
4.01 
4.01 


Sec- 
tional 
area. 


First 
crack. 


4.02 
4.03 


4.00 
3.00 


3.08 
3.08 


3.00 
3.08 


4.110 
4.00 

4.00 
4.01 

4.00 
3.00 
4.00 


JfUihes. 

Inches. 

4.0SL 
4.06 
4.08 

4.05 
4.05 
4.10 

4.06 
4.03 

4.00 
4.04 

4.05 
4.02 

4.01 
4.03 

3.07 
3.08 

3.08 
3.08 

3.98 
3.08 

3.00 
3.0» 

4.00 
4.00 

4.04 
4.02 

4.02 
4.04 
4.00 


4.00 
4.01 

4.04 
4.04 

4.02 
4.02 
4.02 


16.40 
16.44 
16.73 

16.24 
16.28 

16.24 
16.20 


15.80 
15.84 


15.88 
15.84 


16.00 
16.04 

16.32 
16.24 

16.16 
16.24 
16.08 


263,000 
128,000 
200,000 

07,000 
111,000 

412.000 
382.000 


125,000 
142,000 

150,000 
164,000 


154,500 
146,000 

188,200 
186,400 


Ultimate  strengtb. 


Total. 


Pounds, 

417,400 
316,600 
430,600 

252,700 
258.100 

467,200 
382,000 


166,500 
146, 100 

150,800 
168,000 


154,500 
158,300 

188,200 
186,400 


08,000  I  188,100 
271,300  !  288,200 
309.100        300,100 


Granite  from  the  Milford  Fink  Granite  Company,  Jioaton,  Matte, 
[Quarries  at  Milford,  Mass.] 


Per 

square 

ijich. 


Pounde. 

25,451 
10,358 
25,738 

15,560 
15,854 

28,768 
28,680 


10,538 
0,223 

10,063 
10,663 


0,656 
0,860 

11,532 
11,478 

11,640 
17.746 
10.223 


I)ini(>nsions. 


No.  of  I 
test. 


Macks. 


Height.; 

i 


Compressed 
surface. 


Sec. 
tional 


First 
crack. 


I  '  Tnehes. 

6873  I !    4.00 

6874  1 4.03 

6875  i 4.01 


I 


Inehet. 
4.01 
4.01 
4.02 


Inehei. 
4.06 
4.06 
4.01 


8q.  in. 
16.28 
16.28 
16.12 


Pound*. 
185,000 
106,000 
165,000 


Ultimate  strength. 


Total. 


Per 
square 
inch. 


Pounds. 
860.800 
810, 100 
254,000 


Pounds, 
22,162 
19,047 
15,756 
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Granite  from  Ihe  Pigeon  Hill  Granite  Company,  Roekport,  Mass. 


No.  of 
test. 

Hark8. 

Sec 
tional 
area. 

First 
crack. 

UlUmate  alrength. 

1 

Total. 

Per 

square 

inch. 

6870 
6871 
6872 

Inches. 
3.99 
3.98 
4.00 

4.00 
3.98 
4.04 

Inches. 
4.04 
4.07 
4.03 

Sq.  in. 
16.16 
16.20 
16.28 

Pounds. 
04,000 
79,000 
86,000 

Pounds. 
287,200 
836,600 
334, 100 

Pounds. 
17,772 
20,716 
20.522 

Samples  6870, 6871,  and  6872  continued  cracking  at  frequent  intervals 
after  the  first  crack  occurred  until  the  ultimate  strength  was  reached. 

Marble  from  the  Georgia  Marble  Company,  Tate,  Ga. 


No.  of 
test. 


6926 
6927 
6028 
6929 
6930 
6981 
6032 
6933 


Name  of  quarry. 


Dimenaions. 


Height. 


Creole.... 
....do.... 
Cherokee . 
....do.... 
Etowah... 
....do.... 
Kennesaw 
....do.... 


Inches. 

3.99 

3.99 

4.00 

4.00 

3.99 

4.00 

4.00 

3.99 

4.00 

4.00 

8.99 

3.99 

4.00 

4.01 

4.00 

4.02 

Compreased 
surface. 


Inches. 
3.99 
4.00 
3.09 
3.99 
3.99 
3.99 
4.00 
4.00 


1 


Ultimate  strength. 


Sec- 
tional 
area. 


Sq.  in. 
15.92 
16.00 
15.90 
15.92 
15.96 
15.92 
16.04 
16.08 


First 
crack. 


Pounds. 
165,000 
248,200 
214, 100 
168,000 
226,900 
221, 100 
122,300 
172, 900 


Total. 


Pounds. 
181.800 
248,200 
214, 100 
188,200 
226.900 
221.100 
134,000 
173, 200 


Per 
square 
inch. 


Pounds. 
11,420 
15, 513 
13,415 
11,622 
14. 217 
13,888 
8,354 
10, 771 


Limestone  from  Ihr,  A.  G.  Lovell,  Mount   Vernon,  Ky. 
[Quarries  at  Mount  Vernon,  Ky.] 


No.  of 
test. 

Marks. 

Dimensions. 

Sec- 
tional 
area. 

First 
orack. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

6899 
6900 
6901 
6902 
6903 
6904 
6905 
6906 
6907 

I     

Inches. 
3.98 
3.89 
4.07 
3.99 
4.04 
4.04 
4.03 
3.09 
4.02 

Inches. '  Inches. 
4. 03        ^19 

Sq.  in.      Pounds. 
16  60          ^"i  **^^ 

Pounds. 
87,100 
96,900 
186,900 
160,300 
118,800 
151, 100 
108.000 
103,  400 
107,700 

Pounds. 
5,247 
<L197 

li;566 
9,703 
7,226 
9,281 
6,618 
6,305 
6,681 

I 

3.99 
3.99 
4.11 
4.10 
4.00 
4.01 
4.04 
4.02 

4.00 
4.05 
4.02 
4.01 
4.07 
4.07 
4.00 
4.01 

15.96 
16.16 
16.52 
16.44 
16.28 
16.32 
16.40 
16.12 

78,000 
116,000 
81,000 
92,000 
94,000 
101,000 
56.000 
08.000 

I 

II 

II 

II 

in 

Ill 

TTT 
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Sandstone  from  Ike  Cooper  Sandstone  Quarry,  Douglas  County,  Oreg, 


k 


No.  of 
test. 

0940 
0041 
0942 

I 

II  .... 

Ill  . . . 

Marks. 


Sec- 
tional 
area. 

First 
crack. 

Ultimate  strength. 

Height.!     ^3^ 

Total. 

Per 
square 
inch. 

Inches. 
4.01 
3.99 
.03 

Inches. 
4.05 
4.10 
4.02 

Inches. 
4.15 
4.04 
4.17 

8q.  in. 
18.81 
10.56 
16.76 

Pounds. 
260,000 
151.000 
234,000 

Pounds. 
250.800 
235,200 
274,300 

Pounds. 
14.920 
14,203 
16,366 

Sandstone  from  the  Olympia  Sandstone  Quarry,  Olympia,  Oreg. 


No.  of 

tout. 


7175 
7176 
7177 


Marks. 


Dimensions. 

Sec- 
tional 
area. 

Height. 

Compressed 
surface. 

First 
crack. 

Inches. 
4.02 
4.08 
4.05 

Inches. 
4.05 
4.07 
4.02 

4.04 
4.03 
4.04 

8a.  in. 
16.30 
16.40 
16.24 

Pounds. 
154,000 
195,000 
202,900 

Ultimate  strength. 


Total 


Sandstone  from  the  Chuckanut  Quarries,  Chuckanut  or  Whatoam,  Wash. 


No.  of 
test. 

Marks. 

• 

Dimensions. 

Sec- 
tional 
area. 

r^- 

17.35 
17.81 

First 
crack. 

Ultimate  strength. 

Height. 

Inches. 
3.99 
4.09 
4.20 

Compressed 
surface. 

Total. 

Pounds. 
182.100 
221.900 
197,700 

Per 
square 
inch. 

7178 
7179 
7180 

Inches. 
4.22 
4.13 
4.21 

Inches. 
4.20 
4.20 
4.23 

Pounds. 
170.000 
183.000 
192,000 

Pounds. 
10,276 
12,790 
11,100 

NATURAL  STONES. 


COMPRESSIVE  ELASTIC  PROPERTIES. 
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NATUEAL  STOIfES. 
Bbandford  Granite,  from  Brandford,  Conn. 

Ko.  6960. 
Length,  24'^02. 

Sectional  area,  6".07  x  4".08=:24.76  square  inches. 
Weight,  66f  pouuds=162  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 


In  ganged  length. 


TotaJ-     i'^'^nX" 


Pounds. 
2,476 
4,d52 
9,004 
14,856 
19,808 
24. 700 
87, 140 
49. 520 
61, 9('0 
74,280 

86,660 
09,040 
111,420 
123,  800 
136, 180 
148,560 
160,940 
173, 320 
148,560 
123,800 
99,040 
74,260 
49,520 
24,760 
24,760 
49, 520 
74,280 
99,040 
123,800 
148, 560 
173,320 
185.700 
198.080 
210, 460 

222.840 

235, 220 

222,840 

198,080 

173,320 

148,560 

123,800 

99,040 

74,280 

40, 520 

24,760 

24.760 

49,520 

74.280 

99.040 

123,800 

148,500 

173, 820 

198,080 

173, 820 

198.080 

173, 320 

198,080 

173,320 

148,560 


Penindt. 

100 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,  COO 

3,500 
4,000 
4,500 
5.000 
5,500 
6,000 
6,500 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 
1.000 
2,000 
3.000 
4,000 
6,000 
6,000 
7,000 
7.500 
8,000 
8,500 

9,000 
9,500 
9,000 
8.000 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
7,000 
8.000 
7,000 
8,000 
7,000 
6.000 


Compres- 
sion. 


Inch. 

0. 
.0004 
.0012 


.0026 
.0032 
.0045 
.0057 
.0070 
.0082 

.0094 
.0105 
.0117 
.  0128 
.0139 
.0152 
.0164 
.0175 
.0156 
.0134 
.0112 
.0091 
.0066 
.0038 
.0033 
.0059 
.0084 
.0107 
.0131 
.0153 
.0175 
.0186 
.0197 
.0208 


.0224 

.0204 

.0183 

.0163 

.0141 

.0118 

.0094 

.0069 

.0042 

.0036 

.0062 

.0088 

.0111 

.0134 

.0157 

.0179 

.0201 

.0181 

.0201 

.0182 

.020H 

.0182 

.0163 


Inch. 
0. 


.0004 


.0006 


.0007 


.0008 


.0009 


.0011 


.0012 


.0012 


.0013 


Remarks. 


Initial  load. 


£=8,333,300  i>onnds  between  1,000  pounds  and 
3,000  pounds  per  square  inch. 


E = 9,090,900  pounds  between  7,000  ponnds  and 
9,000  pounds  per  square  inch. 

Chips  flaked  off  two  comers. 
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1^0.  6960— Continued. 


Applied  loads. 

In  gangofl  length. 

Remarks. 

Total. 

Per  Muare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

128,800 
99,040 
74,280 
99,040 
74,260 
99,040 
74,280 
49,520 
24,760 
24,760 
24,760 

Pounds. 
5,000 
4,000 
8.000 
4,000 
8.000 
4,000 
3,000 
2,000 
1,000 
1,000 
1.000 

Inch. 
.0140 
.0117 
.0094+ 
.0116 
.0094 
.0116 
.0094+ 
.0071 
.0042 
.0037 
.0037 

Inch. 

.0014 
.0014 
.0014 

Lateral  expansion  under  endwise  compressive  loads. 
Transverse  gauged  length,  5J". 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Persqpare 
inch. 

Lateral 
expansion. 

Set. 

Pounds, 
2,476 
99,040 
198,080 
99,040 
99,040 
198,080 
99,040 

Pounds. 
100 
4,000 
8,000 
4,000 
4.000 
8,000 
4,000 

Inch. 

0. 

.0006 
.0013 
.0007 
.0007 
.0013+ 
.0007+ 

Inch. 
0. 

Initial  load. 

Teat  discontinued. 

0. 

0. 
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MiLFOBD  ObANITE,  FROM  MiLFOBD,  MASS. 

Ko.  6959. 
Length,  2y'.98. 

Sectional  area,  6".06x4".06=24.60  square  inches. 
Weight,  55i  poands=162.5  poands  per  cubic  foot. 
Ganged  length,  20". 


Applied  loads. 

In  {gauged  length. 

Remarks. 

Totol. 

Per  Hq  nare 
inch. 

Coinpres- 
ttiou. 

Set. 

Poundi. 
2,460 
4.020 
9.840 
14.760 
10,680 
24,600 
36,000 
49,200 
61,500 
73,800 

86,100 
98,400 
110,  700 
123,000 
135,300 
147,600 
159.900 

172,200 
147, 600 
123,000 
98,400 
73.800 
49,200 
24,600 
24,600 
49,200 
73,800 
98,400 
123,000 
147,600 
123,000 
98,400 
73,800 
49,200 
24,600 
24,600 
49,200 
78,800 
98,400 
73,  MO 
49.200 
24,600 

Pounds. 

100 

200 

400 

600 

800 

1,000 

1.500 

2,000 

2,500 

3,000 

3.500 
4,000 
4,500 
5,000 
5,500 
6,000 
6.500 

7,000 
6,000 
5,000 
4.000 
8,000 
2,000 
1,000 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
5,000 
4,000 
3,000 
2,0U0 
1,000 
1,000 
2,000 
3,000 
4.000 
3,000 
2.000 
1,000 

Inch. 

0. 

.0006 
.0020 
.0031 
.0042 
.0062 
.0076 
.0096 
.0115 
.0131 

.0147 
.0160 
.0174 
.0188 
.     .0201 
.0216 
.0229 

.0242 
.0221 
.0198 
.0174 
.0148 
.0118 
.0081 
.0068 
.0107 
.0139 
.0166 
.0193 
.0218 
.0196 
.0173 
.0147 
.0118 
.0080 
.0068 
.0107 
.0138 
.0166 
.0143 
.0115 
.0078 

Inch. 
0. 

Initialload. 

B=5, 633,800  Donndfl  between  1,000  ponnda  and 
3,000  pounds  per  square  inoh. 

Chips  flew  off  one  comer. 
£=7,843,100  pounds  between  4,000  pounds  and 
6,000  pounds  per  square  inch. 

.0009 

.0014 

.0017 

.0020 

.0021 

.0025 



.0026 

.0026 

.0026 
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Lateral  expansion  under  endwise  compressive  loads. 
Transverse  gauged  length,  5J". 


AppUed  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 

Lateral 
expansion. 

Set. 

Poundtt, 

2,460 

49,200 

98,400 

147.600 
98,400 
49,200 

.49,200 
98,400 

147,600 
98,400 
49,200 

147.600 

147,600 
49.200 
98,400 

147,600 
98,400 
49,200 

Pounds. 
100 
2,000 
4.000 
6,000 
4,000 
2,000 
2.000 
4,000 
6,000 
4.000 
2,000 
6.000 
6,000 
2,000 
4,000 
6,000 
4,000 
2,000 

Inch. 

0. 

.0002 
.0005 
.0009 
.0006 
.0004 
.0003 
.0006 
.0009 
.0006 
.0003f 
.0010 
.0010 
.0003+ 
.0006 
.0010 
.0006+ 
.0004 

Inch. 
0. 

IniUalload. 

Test  disconUnued. 

.0001 

..0001 
.0001 

.0001 

MiLFORD  Granite,  from  Milford,  Mass. 

No.  6989. 
Lengtb,  24".02. 

Sectional  area,  6''.00x3".99=23.94  square  inches. 
Gauged  length,  20". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inc\i. 

Co»pr».          8.,. 

Pounds. 
2,894 
4,788 
9,57d 
14,864 
19,152 
23,940 
47,880 
71,820 

95.760 
119.700 
05.760 
71, 820 
47, 880 
23,940 
2.394 
23.940 
47,880 
71,820 
95.760 
119, 700 
143,640 
167.580 
191.520 
215, 460 

590,000 

Pounds. 

100 

200 

400 

600 

800 

1,000 

2,000 

3,000 

4,000 
5,000 
4,000 
8,000 
2,000 
1,000 
100 
1,000 
2,000 
3.000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 

24,644 

Inch. 

0. 

.0003 
.0009 
.0015 
.0021 
.0028 
.W56 
.0086 

.0112 
.0137 
.0115 
.0095 
.0071 
.0044 

Jneh. 
0. 

InitUl  load. 

E  =  7,692,300  pounds  between  1,000  pounds  and 
3,000  pounds  per  square  inch. 

E = 9,523,800  pounds  between  8,000  pounds  and 

9,000  pounds  per  square  inch, 
nitimate  strength. 

.0001 
.0004 
.0007 

.0009 

.0010 

.0040 
.0065 
.0090 
.0113 
.0136 
.0161 
.0183 
.0206 
.0229 



.oois 

.0015 



i 
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Troy  Granite  prom  Troy,  N.   H. 

Fo.  6961. 
Length,  24t"M. 

Sectional  area,  6'^03  x  4''.04  =  24.36  square  inches. 
Weight,  55f  ponnds  =  164.7  x>oands  per  cubic  foot. 
Gauged  length,  20". 


Api'lied  load». 


In  gauged  length. 


I 


Poundi. 
2,436 
4,872 
9,744 
14, 616 
19.488 
24,360 
36,540 
48,720 
60,900 
73,080 

85.260 

97,440 

109,620 

121,800 

133,960 

146. 160 

158,340 

170,520 

146.160 

121,800 

97,440 

73,080 

48.720 

24,360 

24.360 

48,720 

73,080 

07,440 

121,800 

146,160 

170,520 

121,800 

73,080 

24,360 

24,860 

73,080 

121.800 

170,520 

182,700 

194,880 

207,060 

219,240 

231, 420 

243,600 

219,240 

194.880 

170.520 

146,160 

121,800 

97,440 

73,080 

48,720 

24,360 

24.360 

48,720 

73,080 

07,440 

121. 800 

146, 160 

170, 520 

194.880 

219. 240 

170. 520 

121,800 

73,060 

24.360 


Pep  nciuare     Comprea- 
Incn.       I       ftioD. 


Poundt. 

100 

200 

400 

600 

800 

1.000 

1,500 

2.000 

2,500 

3,000 

3.500 
4,000 
4,500 
5,000 
5,500 
6,000 
6,500 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
5,000 
3.000 
1,000 
1.000 
8,000 
5,000 
7.000 
7.500 
8,000 

8,500 
9,000 
9,500 
10.000 
9,000 
8,000 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 
1,000 
2,000 
3,000 
4.000 
5.000 
6,000 
7,000 
8,000 
9,000 
7,000 
5,000 
8,000 
1,000 


Inch. 

0. 

.0010 
.0030 
.0049 
.0064 
.0079 
.0110 
.0137 
.0160 
.0182 

.0201 
.0219 
.0236 
.0252 
.0260 
.0285 
.0301 
.0317 
.0294 
.0268 
.0240 
.0210 
.0175 
.0127 
.0109 
.0156 
.0195 
.0228 
.0258 
.0289 
.0317 
.0369 
.0211 
.0129 
.0112 
.0196 
.0264 
.0922 
.0335 
.0349 

.0863 
.0379 
.0304 
.0411 
.0380 
.0365 
.0342 
.0316 


.0242 

.0274 

.0302    I 

.0330 

.0358 

.0385 

.0340 

.0288 

.0227 

.0144 


Set. 


Remarks. 


Inch. 


.0019 
.'0629' 
.0634' 


.0640 
.0044" 
'*6647' 


.0052 


Initial  load. 


£=:4,545,400pomid«  between  1,000  pounds  a 
3,000  poonOB  per  sqiiAre  inch. 


.0054 


.0059 


.0062 


.0260    

.0227    ' 

.0191    ; 

.0143  .0065 

.0122    ' 

.0170    I 


£ --7, 092,800poand8  between  7.000  pounds  and 
9,000  poonda  per  square  inch. 

Chips  flaked  off  at  one  comer. 


.0067 
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Lateral  expansion  under  endwise  compressive  loads. 
Transverse  gauged  length,  .5J". 


Applied  loads. 


In  gMigod  lenctli. 


Total. 


Poutidt. 
2,436 
121,800 
210. 240 
121,800 
121,800 
219. 240 
121,800 
121,800 
219,240 
121,800 


Per  Muarc      Lateral 
incii.        expansion. 


Pounds, 
100 
6,000 
9,000 
5,000 
5,0aJ 
9,000 
5,000 
5,000 
9,000 
5,000 


Set. 


Komarks. 


Inch.  Inch. 

0.  I        0. 

.0009    ' 

.0017    I 

.0012    I        0. 

O0O9    I 

.0018    i 

.0012    I  .0001 

.0009}- 

.0018    ; 

.0012  .0001 

I 


Initial  load. 


Test  disconiinaed. 


4 
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MiLFORD  Pink  Granite  from  Milford  Pink  Granite  Company, 

Boston,  Mass. 

No.  6877. 
Length,  24".05. 

Sectional  area,  6".03x4".03=24.3  square  inches. 
Weight,  54|  pounds=161.9  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 


Total. 


Pounds. 
2,430 
4,860 
9,720 
14,580 
19,440 
24,300 
29,180 
84.020 

38,880 
43,740 
48,600 
58,320 
68,040 
77,760 
87,480 
07,200 
106,920 
116, 640 
126,860 
136,080 
145,800 
48,600 
97,200 
145,800 
97.200 
48,600 
155,520 
165,240 
174,960 
184,680 
194,400 

204,120 

213,840 

223,56(L 

238,280 

243,000 

58,320 

2,430 

48.600 

97,200 

145,800 

194,400 

145,800 

97,200 

48,600 

48,600 

97,200 

145,800 

97,200 

48,600 

48,600 

97,200 

48,600 

48,600 


Per  Muare 
incn. 


Pounds. 

100 

200 

400 

600 

800 

1.000 

1,200 

1,400 

1.000 
1,800 
2,000 
2,400 
2,800 
3,200 
3,600 
4,000 
4,400 
4,800 
5,200 
5,600 
6,000 
2,000 
4,000 
6,000 
4,000 
2,000 
6,400 
6,800 
7,200 
7,600 
8,000 

8,400 
8,800 
9,200 
9,600 
10,000 
2,400 
100 
2,000 
4,000 
6,000 
8,000 
6,000 
4.000 
2,000 
2,000 
4,000 
6,000 
4,000 
2,000 
2,000 
4,000 
2,000 
2,000 


In  gauged  length. 


Compres- 
sion. 


Jneh. 

0. 

.0007 
.0018 
.0029 
.0039 
.9050 
.0060 
.0068 

.0077 
.0086 
.0095 
.0112 
.0127 
.0142 
.0156 
.0171 
.0183 
.0196 


.0233 
.0115 
.0178 
.0234 
.0185 
.0127 
.0244 
.0256 
.0267 
.0278 


Set. 


Jneh. 
0. 


.0006 


.0012 


.0312 


.0334 
.0344 


.0021 


.0026 


.0026 


.0027 


.0122 
.0185 
.0240 
.0293 
.0247 
.0190 
.0136 
.0122 
.0186 
.0242 
.0193 
.0134 
.0124 
.0187 
.0131 
.0124 


.0031 


.0031 


.0082 


Remarks. 


Initial  load. 


E  =  5,128,000 jpounds  between  1,000  pounds  and 
2,000  pounds  per  square  inch. 


E= 7,272,700  potudn  between  6,000  pounds  and 
8.000  pounds  per  square  inch. 

Snapping  sound.    Small  pieces  flaked  off  top. 


Bested  15  hours  under  this  load. 


.0032       Test  discontinued. 


This  si>ecimen  used  in  transverse  test  Fo.  203. 
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Granite  from  PiasoN  Hill  Granite  Company,  Bookport,  Mass. 

No.  6876. 
Length,  24''. 

Sectional  area,  6''.06x4''.01=24.3  square  inches. 
Weight,  64^  pounds =161.6  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 


In  gauged  length. 


ToUL 


Pounds. 
2,430 
4,860 
9.720 
14.580 
19,440 
24,300 
29.160 
34.020 

88,880 

43.740 

48,000 

58,320 

68.040 

77,760 

87,480 

97,200 

106,920 

116, 640 

126,360 

136,060 

146, 800 

48,600 

97,200 

145,800 

97.200 

48,600 

165.520 

166,240 

174,960 

184,680 

194,400 

48,600 

97,200 

145,800 

194,400 

146.800 

97.200 

48,600 

204,120 

213,840 

223.660 

233.280 

243,000 

194,400 

145,800 

97,200 

48.600 

48,600 

97,200 

146,800 

194, 4C0 

243,000 

252.720 

262,440 

272,160 

281,880 


291,600 
243,000 
194,400 
145,800 
07,200 
48,600 


Per  square    Compres- 
incn.  sion. 


Pound*. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,000 
1.800 
2,000 
2,400 
2,800 
8,200 
8,600 
4,000 
4,400 
4,800 
5,200 
6,600 
6,000 
2.000 
4,000 
6,000 
4,000 
2,000 
6,400 
6,800 
7,200 
7,600 
8,000 
2,000 
4,000 
6.000 
8,000 
6,000 
4,000 
2,000 
8,400 
8,800 
9,200 
0,600 
10,000 
8,000 
6,000 
4,000 
2,000 
2,000 
4.000 
6,000 
8,000 
10,000 
10.400 
10,800 
11.200 
11,600 


12.000 
10, 000 
8,000 
6,000 
4,000 
2,000 


Jneh, 
0. 

.0002 
.0010 
.0017 
.0025 
.0031 
.0038 
.0044 

.0061 
.0067 
.0063 
.0075 
.0085 
.0095 
.0106 
.0116 
.0125 
.0134 
.0144 
.0153 
.0162 
.0065 
.0116 
.0162 
.0120- 
.0071 
.0172 
.0181 
.0190 
.0199 
.0208 
.0066 
.0117 
.0164 
.0209 
.0167 
.0128 
.0075 
.0217 
.0226 
.0235 
.0243 
.0253 
.0213 
.0170 
.0125 
.0075 
.0068 
.0119 
.0165 
.0210 
.0253 
.0261 
.0270 
.0280 


.0297 
.0258 
.0216 
.0175 
.0129 
.0078 


Set. 


Inch, 
0. 


.0002 


.0004 


.0009 


.0009 


.0011 


.0011 


.0011 


.0013 


RemarkH. 


Initial  load. 


E— 6,666,700    pounds  between   1.000  iiuunds 
and  2,000  iwimds  per  square  inch. 


..  sound,  but  no  cracks   in   sight. 

£  —  9,623,800  pounds  between  10,000  pounds 
and  12,000  pounds  per  square  inch. 
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No.  6876— Continued. 


Applied  loads. 

In  ganged  lengtli. 

• 
Remarks. 

TotaL 

Permoare 
incn. 

Compres- 
Bion. 

Set. 

Poundt. 
48,600 
97,200 
145,800 
194,400 
243,000 
194,400 
145,800 
97,200 
48,600 

Poundt. 
2,000 
4,000 
6,000 
8,000 
10,000 
8,000 
6,000 
4,000 
2,000 

Inch. 
.0070 
.0122 
.0168 
.0213 
.0255 
.0215 
.0173 
.0128 
.0078 

Inch. 

Test  discontinued. 

.0015 

This  specimen  used  in  transverse  test  No.  205. 

Georgia  Marble  from  Creole  Quarry. 

No.  6967. 
Length,  23''.93. 

Sectional  area,  6".02  x  4".02  =  24.2  square  inches. 
Weight,  57  pounds  =  170  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
inoh. 

Compres* 
sion. 

Set. 

Poundt. 

2,420 

4,840 

9,680 

14,520 

19,360 

24,200 

48,400 

72,600 

96,800 
121,000 
145,200 
121,000 
96,800 
72,600 
48,400 
24,200 
2,420 
24,200 
48,400 
72.600 
96,800 
121.000 
145,200 
109,400 

48,400 

24,200 

10,860 

14,520 

9,680 

4,840 

2,420 

4,840 

9,680 

14,520 

19,360 

24,200 

48,400 

Poundt. 

100 

200 

400 

600 

800 

1,000 

2,000 

3,000 

4,000 
•5,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 
100 
1,000 
2,0C0 
3,000 
4.000 
5,000 
6,000 
7,000 

2,000 

1,000 

800 

600 

400 

200 

100 

200 

400 

600 

800 

1,000 

2,000 

Inch. 

0. 

.0002 
.0006 
.0011 
.0017 
.0024 
.0058 
.0088 

.0113 
.0138 
.0163 
.0144 
.0126 
.0106 
.0084 
.0057 

Inch. 

0. 

Initial  load. 

E  =  6,896,500  pounds   between  1.000  pounds 
and  3,000  pounds  per  square  inch. 

£  .   9,090,900  between  5,000  pounds  and  7,000 
pounds  i>er  square  inch. 

.0003 
.0008 
.0009 

.0011 
.0013 

.0015 

.0053 
.0080 
.0103 
.0124 
.0143 
.0164 
.0186 

.0089 
.0060 
.0058 
.0045 

.0086 
.0024 

.0017 

.0023 
.0033 
.0040 
.0048 
.0056 
.0084 
.0058 

24,200 

1,000 

.0017 
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Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5^". 


AppUed  loads. 

Total. 
Poundt. 

Per  square 
incli. 

Pounds. 

2,420 

100 

48,400 

2,000 

06,800 

4,000 

145,200 

6,000 

96,800 

4.000 

48,400 

2,000    1 

2,420 

100    ' 

145.200 

6.000 

2,420 

100 

In  ganged  length. 


Lateral 
expansion. 


Inch. 

0. 
.0005 
.0010 
.0014 
.0010 
.0006 


.0014 


Set. 


Remarks. 


Inch, 


Initial  load. 


Test  discontinued. 


Georgia  Marble  from  Cherokee  Quarry. 

No.  6968. 

Length,  23''.97. 

Sectional  area,  6".01x4".02=24.16  square  inches. 
Weight,  56^  pound8=167.8  pounds  per  cubic  foot.         ^ 
Gauged  length,  20". 


Applied  loads. 


In  gauged  length. 


T«*»i       I  Per  square    Compres- 
To<*^-     I       inSi.  sion. 


Pounds. 
2,416 
4,832 
9,664 
14,490 
19,328 
24, 160 
19,  328 
14, 490 
9,604 
4,832 
48, 320 
72, 480 

96,640 
120.800 
144,960 

120,  800 

96,640 

72,480 

48, 320 

24,160 

19,  328 

14, 400 

9,664 

4,832 

4, 8:)2 

9,664 

14,496 

19.  328 

24,160 


Pounds. 

100 

200 

400 

600 

800 

1,000 

800 

600 

400 

200 

2,000 

8,000 

4,000 
5,000 
6,000 

5,000 
4,000 
3,000 
2,000 
1,000 


400 
200 
200 
400 
600 
800 
1,000 


Inch. 

0. 
.0004 
.0013 
.0020 
.0026 
.0081 
.0027 
.0023 
.0016 
.0010 
.0067 
.0076 

.0095 
.0114 
.0133 

.0116 
.0097 
.0079 
.0060 
.0036 
.0029 
.0026 
.0019 
.0013 
.0011 
.0016 
.0021 
.0027 
.0032 


Set. 


Remarks. 


Inch. 
0. 


.0005 
.0006 
.0006 

.0006-f 
.0008 


.0010 


.0010 


Initial  load. 


E= 9,090,900  pounds  between  1, 000  pounds  and 
3,000  poumfs  per  square  inch. 


K= 11,704,700  pounds  between4,000pound8  and 
6,000  i)ounds  per  square  inch. 
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Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  6J". 


Applied  loada. 

In  gauged  lenglh. 

Total. 

Per  tKinaro 
incn. 

Lateral 
expansion. 

Set. 

Kemarks. 

Pound*. 

2,416 

48,820 

06,640 

144,960 

96,640 

48, 320 

2,416 

144,960 

2,416 

Poundi. 

100 
2,000 
4,000 
6,000 
4,000 
2,000 

100 
6,000 

100 

Inch. 

0. 
.0002 
.0005 
.0009 
.0005 
.0003 

Inch. 
0. 

Initial  load. 

Test  discontinued. 

0. 

.0009 

0. 

Georgia  Marble  from  Etowah  Quarry. 

No.  6969. 
Length,  24".01. 

Sectional  area,  6".00  x  4".01 =24.06  square  inches. 
Weight,  56^  poands=169.8  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Cornp«.s.   '        ^,. 

Pound*. 

2,406 

4,812 

9,624 

14, 436 

19,248 

24,060 

19,248 

14,436 

0,624 

4,812 

2,406 

4,812 

9,624 

14,436 

19,248 

24,060 

48,120 

72,180 

96,240 

120, 300 

144,560 

120,300 

96,240 

72, 180 

48,120 

24.060 

19,248 

14.436 

9,624 

4,812 

2,406 

4,812 

9.624 

14.436 

19,248 

24,060 

48,120 

72,180 

96.240 

120,300 

144,360 

Pound*. 

100 

200 

400 

600 

800 

1,000 

800 

600 

400 

200 

100 

200 

400 

600 

800 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

5,000 

4,000 

3,000 

2,000 

1,000 

800 

600 

400 

200 

100 

200 

400 

600 

800 

1,000 

2,000 

3,000 

4.000 

5.000 

6,000 

Inch. 

0. 

.0006 
.0015 
.0023 
.0031 
.0038 

Inch. 
0. 

Initial  load. 

£=7,843,100  between  1,000  pounds  and  8,000 
pounds  per  square  inch. 

£z=  9.756, 100  ponnds  between  4,000   pounds 
and  6.000  pounds  per  square  inch. 

.0033 
.0027 
.0020 
.0012 

.0006 

.ooii 

.0018 

.0025 
.0032 
.(Wis 
.0067 
.0093 
.0117 
.0141 
.0164 
.0147 
.0130 
.0111 
.0089 
.0062 
.0054 
.0047 
.0038 
.0026 

.0010 
.0013 
.0015 

.0019 

.0023 

.wm 

.0039 
.0046 
.0052 
.0082 
.0105 
.0125 
.0145 
.0165 

.0020 
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Lateral  expansion  under  endwise  compression  loads. 
Transverse  ganged  length,  5^^'. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inoh. 

Lateral 
expansion. 

Set. 

Poundt. 

2,406 

48.120 

06,240 

144,360 

06,240 

48,120 

2,406 

48,120 

06.240 

144,360 

06,240 

48, 120 

2,406 

144,360 

2,406 

Poundt. 

100 
2,000 
4,000 
6,000 
4,000 
2,000 

100 
2,000 
4,000 
6,000 
4,000 
2,000 

100 
6,000 

100 

Inch. 

0. 

.0004 
.0008 
.0011 
.0009 
.0006 

Inch. 
0. 

Initial  load. 
Testdiscontinnod. 

.0001 

.0066 
.0008 
.0012 
.0000 
.0006 

.0001 

.0012 

.0001 
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GEOBaiA  Marble  from  Kennbsaw  Quarry. 

No.  6970. 
Length,  23".98. 

Sectional  area,  6''.00x4.''00=24.00  square  inches. 
Weight,  56  pounds=168.1  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 

In  ganged  length. 

BomarkH. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Potindt. 
2,400 
4,800 
9,600 
14,400 
19,200 
24,000 
48,000 
TO,  000 

96,000 
120,000 
144,000 

120,000 

96,000 

72,000* 

48,000 

24,000 

19,200 

14,400 

9,600 

4,800 

2,400 

4,800 

9,600 

14.400 

19,200 

24,000 

48,000 

72,000 

96,000 

120,000 

96,000 

72,000 

48,000 

24,000 

19,200 

14,400 

0,600 

4,800 

2,400 

Poundt. 

100 

200 

400 

600 

8U0 

1,000 

2,000 

3,000 

4.000 
6,000 
6,000 

5,000 

4.000 

3,000 

2,000 

1,000 

800 

600 

400 

200 

100 

200 

400 

600 

'       800 

1,000 

2,000 

8,000 

4,000 

5.000 

4,000 

3,000 

2,000 

1,000 

600 
400 
200 
100 

Jneh. 
0. 

.0011 
.0027 
.0040 
.0050 
.0059 
.0090 
.0117 

.0142 
.0167 
.0192 

.0173 
.0155 
.0133 
.0111 
.0081 

.0063 
.0051 
.0034 

Jneh. 
0. 

Initial  load. 

£=7.547,100  pounds  between  1,000  pounds  and 
3,000  pounds  per  square  inch. 

E= 8,888,800  pounds  between  4,000  pounds  and 
6,000  pounds  per  square  inch. 

.0010 
.0013 
.0016 

.0017 
.0020 

.0022 

.0029 
.0043 
.0055 
.0066 
.0073 
.0104 
.  0127 
.0150 
.0169 
.0151 
.0130 
.0109 
.0079 
.0070 
.0061 
.0049 
.0031 

.0021 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5^^^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total, 

Per  square 
inch. 

Lateral 
expansion. 

Set. 

•Poundt. 

2,400 

48,000 

96,000 

144,000 

96,000 

48.000 

2,400 

144,000 

2,400 

144,000 

2,400 

Poundt. 

100 
2,000 
4,000 
6,000 
4,000 
2,000 

100 
6,000 

100 
6,000 

100 

Jneh. 

0. 

.0005 
.0009 
.0013 
.0010 
.0006 

Jneh.      . 
0. 

Initial  load. 
Test  discontinued. 

.0001 

.0014 

.0001 

.0014 

.0002 
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Southern  Marble  from  Marble  Hill,  Georgia. 

Ifb.  6965. 
Length,  24".03. 

Sectional  area,  6".02x4".02=24.20  square  inolies. 
Weight,  56f  pound8=168.6  poundji  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 


Total. 


Per  square 
incli. 


In  ganged  length. 
Set. 


Compres- 
sion. 


Bemarks. 


Pounds. 

2.420 

4,840 

9,680 

14,620 

19,300 

24,200 

83,880 

43,560 

48,400 

68,080 

67,760 

72,600 

48,400 

24,200 

2,420 

24,200 

48,400 

72.600 

82,280 

01,960 

96,800 

72,600 

48,400 

24,200 

2,420 

24,209 

48,400 

72.600 

96.800 

106,480 

116,160 

121,000 

96.800 

72,600 

48,400 

24,200 

2,420 

24,200 

48.400 

72,600 

06,800 

121,000 

130,680 

140,360 

145,200 

121,000 

96,800 

72,600 

48,400 

24,200 

2,420 

24,200 

48,400 

72,600 

06,800 

121,000 

145,200 

154,880 

164,560 

109,400 

145,200 
121,000 
96,800 


Pounds. 

100 

200 

400 

600 

800 

1,000 

1,400 

1,800 

2,000 

2,400 

2,800 

8,000 

2,000 
1,000 

100 
1,000 
2,000 
8,000 
8,400 
8,800 
4,000 
8,000 
2,000 
1,000 

100 
1,000 
2,000 
8,000 
4,000 
4,400 
4,800 
5,000 
4,000 
8,000 
2,000 
1,000 

100 
1,000 
2,000 
3,000 
4,000 
6,000 
5,400 
5,800 
6,000 
6,000 
4,000 
8,000 
2,000 
1.000 

100 
1,0U0 
2,000 
8,000 
4,000 
5,000 
6,000 
6,400 
6,800 
7,000 

6,000 
6,000 
4,000 


Jwih. 
0. 

.0003 
.0010 
.0017 
.0023 
.0029 
.0040 
.0050 
.0055 
.0064 
.0073 
.0077 

.0060 
.0040 


Inch. 
0. 


IniUal  load. 


.0007 


.0009 


K  =:  9.090,000  pounds  between  1 ,000 pounds  and 
'      3,000  pounds  per  square  inch. 


.0038 
.0058 
.0078 
.0085 
.0093 
.0097 
.OOHO 
.0003 
.0043 


.0011 


.0040 
.0061 
.0080 
.0096 
.0105 
.0113 
.0117 
.0101 
.0084 
.0067 
.0046 


.0013 


.0042 
.0064 
.0083 
.0101 
.0118 
.0126 
.0133 
.0137 
.0122 
.0105 
.0088 
.0070 
.0049 


.0017 


.0046 
.0068 
.0087 
.0103 
.0122 
.0138 
.0147 
.0156 
.0160 

.0143 
.0127  I 
.0109  I 


.0019 


No  change  In  the  sot  after  8  minutes*  rest. 


£=10,810,800  pounds  between  5,000  pounds 
and  7,0U0  pounds  per  square  inch. 
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Appliedloads. 

In  gauged  length. 

Eomarks. 

Total 

PersQciare 
inch. 

Comprea- 
sion. 

Set 

Pounds. 

72,600 

48,400 

24,200 

2,420 

24,200 

48,400 

72,600 

96,800 

121,000 

146,200 

169,400 

146,200 

121,000 

96,800 

72,600 

48,400 

24,200 

2,420 

Pounds. 
8,000 
2,000 
1,000 

100 
1,000 
2,000 
8,000 
4,000 
6,000 
6.000 
7,000 
6.000 
6,000 
4,000 
8,000 
2,000 
1,000 

100 

Inch. 
.0093 
.0074 
.0053 

Inch. 

.0023 

.0049 
.0071 
.0089 
.0107 
.0125 
.0142 
.0161 
.0144 
.0128 
.0110 
.0093 
.0076 
.0064 

.0024 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length  6J". 


AppUed  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inolb. 

Lateral 
ezpaziBion. 

Set. 

Pounds. 

2,420 

24,200 

48,400 

72,600 

96,800 

121,000 

146,200 

169,400 

146,200 

121,000 

96,800 

72.600 

48,400 

24,200 

2,420 

169,400 

2,420 

169,400 

2.420 

Pounds. 

100 
1,000 
2,000 
8,000 
4,000 
6.000 
6,000 
7,000 
6,000 
6,000 
4,000 
8,000 
2,000 
1,000 

100 
7,000 

100 
7,000 

100 

Inch. 

0. 

.0001 
.0003 
.0006 
.0006 
.0007 
.0000 
.0010 
.0009 
.0008 
.0006 
.0006 
.0004 
.0002 

Inch. 
0. 

Initialload. 
Teat  diacontinned. 

0. 

.0011 

0. 

.0011 

0. 
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TucKAHOE  Marble^  from  Tuckahoe,  N.  T. 

No.  6966. 
Length,  24''. 

Sectional  area,  6".08  x  4''.03=:24.6  square  inclies. 
Weight,  60 J  pounds =177.8  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Totid. 

Per  sqiiare 
inch. 

Coraprea- 
sion. 

Set. 

Pound: 

2,450 

4,900 

9,800 

14,700 

19,600 

24,500 

84,800 

44,100 

49,000 

58,800 

68,600 

78,600 

83,800 
03,100 
98,000. 
73,500 
40,000 
24.500 
2,450 
24,500 
49,000 
73,500 
98.000 
107,800 
117,600 
122,500 
132.300 
142. 100 
147,000 
122,500 
98,000 
73.500 
40.000 
24,500 
2,450 
24.500 
49,000 
73.500 
98,000 
122,500 
147.000 
156.800 
166,600 
171.500 
181,300 
191. 100 
196,000 
205.800 
215.600 
220,500 
230.300 
240. 100 
245,000 

220,500 
196,000 
171,500 
147.000 
122. 500 
98.000 
73,500 
49,000 
24.500 
2,450 

Pound$, 

100 

200 

400 

600 

800 

1,000 

1,400 

1,800 

2,000 

2,400 

2.800 

8,000 

8,400 
8,800 
4,000 
3,000 
2,000 
1,000 

100 
1,000 
2,000 
8,000 
4,000 
4,400 
4,800 
6,000 
6,400 
5,800 
6,000 
6,000 
4,000 
3,000 
2,000 
1,000 

100 
1,000 
2,000 
8.000 
4,000 
5,000 
6.000 
6,400 
6,800 
7  000 
7,400 
7.800 
8,000 
8,400 
8.800 
9,000 
9.400 
9,800 
10,000 

9,000 
8,000 
7,000 
6.000 
5,000 
4,000 
8.000 
2,000 
1,000 
100 

Inth. 
0. 

.0006 
.0018 
.0020 
.0026 
.0030 
.0035 
.0040 
.0043 
.0046 
.0051 
.0054 

.0060 

.0064 
.0067 
.0055 
.0040 
.0021 

Inch. 
0. 

Initial  load. 

E  =  13.333,300  ponnds  between  1.000  poonds 
and  3.000  pounds  per  square  inch. 

E— 15,38<,600  ponnils  Wwcon  8.000  ponnds 
and  10,000  pounds  per  square  inch. 

.0005 

0. 

—.0001 

— .  0001 

.0018 
.0038 
.0053 
.0066 
.0072 
.0077 
.0080 
.0085 
.0089 
.0002 
.0080 
.0066 
.0053 
.0038 
.0019 

0. 

0. 

.0016 
.00<5 
.0050 
.0065 
.0079 
.0001 
.0098 
.0103 
.0106 
.0110 
.0116 
.0119 
.0124 
.  Ol:iO 
.01»4 
.  Ol.-iO 
.0144 
.0147 

.0135 
.0122 
.0109 
.0095 
.0082 
.0067 
.0053 
.0037 
.0018 

.0001 

.0001 

.0002 

.0003 

1 
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Applied  loads. 

In  ganged  length. 

Beninrlcs. 

TotoL 

Per  square 
incii. 

Compres- 
sion. 

Sot. 

Poundt. 
24,500 
49,000 
73,500 
98.000 
122,500 
147,000 
171, 500 
196,000 
220,500 
245,000 

Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 

Inch. 
.0018 
.0036 
.0051 
.0065 
.0080 
.0093 
.0107 
.0120 
.0134 
.0147 

Inch. 

.0004 

Lateral  expansion  under  end  wise  compression  loads. 
Transverse  gauged  length,  5J''. 


AppUed  loads. 

In  gauged  length. 

Boinarks. 

Total. 

Per  square 
inoli. 

Lateral 
expansion. 

Set. 

Poundi. 
2,450 
24,500 
49,000 
73,500 
98.000 
122.500 
147,000 
171. 500 
196,000 
220,500 
245,000 

Poundi, 
100 
1,000 
2.000 
8,0(10 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 

Inch, 

0. 

0. 

.0001 
.0002 
.0003 
.0004 
.0006 
.0006 
.0007 
.0008 

Ineh. 
0. 

Initiulload. 

Piece  of  stone  11"  X  4"  X  |"  detached  from 
under  side  of  specimen ;  test  diacontinaod. 
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TuoKAHOB  Marble,  from  Tuokahoe,  N.  Y. 

No.  6971. 
Length,  24".05. 

Sectional  area,  6''.04  x  4".02 =24.28  square  inches. 
Weight,  60i  pound8=178.2  pounds  per  cubic  foot 
Gauged  length,  20". 


Applied  loads. 


Total. 


Per  square 
incn. 


In  ganged  length. 


Coniproa- 
sion. 


Set. 


ISeinarlca. 


Pounds. 
2,428 
4,856 
9,712 
14,568 
19,424 
24,280 
48,560 
72,840 

97,120 
121,400 
146,680 

121,400 

97,120 

YA840 

48,560 

24,280 

19.424 

14,568 

9,712 

4,856 

2,428 

4,856 

9,712 

14.568 

19.424 

24,280 

48,560 

72,840 

97,120 

121,400 

145,680 

121, 400 

97.120 

72,840 

48,560 

24.280 

19,424 

14,568 

9,712 

4,856 

2,428 


Pounds. 

100 

200 

400 

600 

800 

1,000 

2,000 

8,000 

4,000 
5,000 
6,000 

6,000 

4,000 

8,000 

2,000 

1,000 

800 

600 

400 

200 

100 

200 

400 

600 

800 

1,000 

2,000 

8,000 

4,000 

6,000 

6.000 

5,000 

4,000 

8,000 

2,000 

1,000 

800 

600 

400 

200 

100 


Jneh. 

0. 

.0002 
.0007 
.0015 
.0020 
.0025 
.0041 
.0053 

.0065 
.0077 


.0076 
.0062 
.0049 
.0034 
.0019 
.0015 
.0011 
.0007 
.0003 


Inch, 
0. 


.0003 
.0003 
.0002 


.0002 


Initial  load. 


E=:13,798,100  pounds  between  1,000  ponndn 
and  3,000  pounds  per  square  inch. 


E=18,181,800  ponnds.  between  5.000  pounds 
and  6,000  pounds  per  square  inck 


.0003 
.0004 
.0007 
.0011 
.0015 
.0036 
.0047 
.0060 
.0074 
.0088 
.0074 
.0061 
.0048 
.0034 
.0018 
.0014 
.0010 
.0006 
.0008 


.0002 


.0002 


.0002 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5^". 


Applied  loads. 

In  gauged  length. 

Remarks. 

TotaL 

Persouare 

lAteral 
expnnsion. 

Set. 

Pounds. 

2,428 

48,560 

97,120 

145,680 

97,120 

48,560 

2,428 

145.680 

2,428 

Pounds. 

100 
2,000 
4,000 
6,000 
4,000 
2,000 

100 
6,000 

100 

Jneh. 

0. 

.0001 
.0003 
.0004 
.0003 
.0001 

Jneh. 
0. 

Initial  load. 

Test  discontinnod. 

0. 

.0004 

0. 
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Limestone  from  Dr.  A.  G.  Lovell,  Mount  Vernon,  Ky. 

No.  6967. 
Marks,  1 1. 
Length,  24'MO. 

Sectional  area,  6".06  x  4'M2=24.93  square  incLes. 
Weight,  48J  ppuud8=140.2  pounds  per  cubic  foot. 
Gauged  length,  20". 


AppUed  loads. 

In  gauged  length. 

Eemarka. 

Total. 

Per  square 
incli. 

Comprea- 
Bion. 

Set. 

Poundt. 
2,493 
4,986 
9,972 
14,958 
19,944 
24,930 
29,916 
84,902 
89,888 
44,874 
40,860 

24,930 
2.493 
24,930 
49,860 
54,846 
60,832 
64,818 
60,804 
74.790 

69,832 

49.860 

84,002 

24,930 

9,972 

2,493 

9,972 

^980 

84,902 

49,860 

59,832 

49,860 

84,002 

24,930 

9,972 

2,493 

9,972 

24,930 

84,902 

49,860 

84,902 

24,930 

9,972 

2,493 

9.972 

24,930 

84,902 

24,930 

0,972 

2,493 

9,972 

24,930 

9,972 

2,493 

9,972 

2,493 

48,860 

49,860 

49.860 

40,860 

49,860 

Pounds. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

1,000 
100 
1,000 
2,000 
2,200 
2,400 
2,600 
2,800 
8,000 

2,400 

2,000 

1,400 

1,000 

400 

100 

400 

1,000 

1,400 

2.000 

2.400 

2,000 

1,400 

1,000 

400 

100 

400 

1,000 

1,400 

2,000 

1,400 

1,000 

400 

100 

400 

1,000 

1,400 

1,000 

4U0 

100 

400 

1,000 

400 

100 

400 

100 

2,000 

2,000 

2,000 

2,000 

2,000 

Inch. 

0. 

.0007 
.0023 
.0038 
.0063 
.0068 
.0083 
.0096 
.0111 
.0126 
.0141 

.0094 

Inch. 
0. 

IiiitiHl  lotul. 

E= 3, 174,000  pounds  between  1,000  pounds  and 
2,000  pounds  per  square  inch. 

E  =  3.636,300  pounds  between  2,000  pounds  and 
8,000  pounds  per  square  inch. 

.0013 

.0023 

.0084 
.0143 
.0155 
.0167 
.0180 
.0193 
.0204 

.0182 
.0164 
.0136 
.0112 
.0067 

.0031 

.0053 
.0095 
.0121 
.0154 
.0176 
.0160 
.0132 
.0110 
.0067 

.0032 

.0053 
.0096 
.0121 
.0154 
.0129 
.0108 
.0065 

.0032 

.0054 
.0097 
.0121 
.0103 
.0064 

.0032 

.0055 
.0061 

.0032 

.0065 

.0032 
0032 
.0033 
.0033 
.0034 
.0034 

.0153 
.0153 
.0154 
.015A 
.0155   , 

412      BUILDING   MATERIAL — ^NATURAL   STONES   AND   BRICKS. 

No.  6957— Continued. 


AppUed  loads. 

In  giraged  length. 

Hemarkii. 

ToUl. 

PersQTiiire 
incii. 

Oompres- 
aion. 

Set. 

Poundi. 

49,860 

49,860 

49,860 

49,860 

49,860 

84,002 

24,930 

9.972 

2,493 

9,972 

24,930 

84,902 

49,860 

84.902 

24,930 

9,972 

2,493 

Poundt. 

2.000 

2.000 

2.000 

2,000 

2,000 

1,400 

1,000 

400 

100 

400 

1,000 

1,400 

2,000 

1,400 

1.000 

4U0 

100 

Inch. 
.0156 
.0166 
.0166 
.0157 
.0166+ 
.0181 
.0111 
.0068 

Inch. 
.0034 
.0035 
.0035 
.0035 

Test  dlBContlnnod. 

.0036 

.0056 
.0101 
.0125 
.0157 
.0132 
.0111 
.0069 

.0037 

BUILDING  MATERIAL — ^NATURAL   STONES  AND   BRICKS.      413 

Limestone  from  Dr.  A.  G.  Lovell,  Mount  Vernon,  Ky. 

No.  6958. 
Marks,  III. 
Length,  24".01. 

Sectional  area,  6".05  x  4''.03=24.38  square  inches. 
Weight,  46f  pound8=138  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqaare 
incli. 

Compres- 
Bion. 

Set. 

Pounds. 
2,438 
4,876 
9,752 
14,628 
10.504 
24,380 
29.256 
34.132 
39,008 
43.884 
48.760 

24,880 
2,438 
24,380 
48,760 
63,636 
58, 512 
63,388 
68,264 
73,140 

58,512 

48,760 

34,132 

24,880 

9,752 

2,438 

9.752 

24,380 

34,132 

48,760 

34.132 

24,380 

9.752 

2.488 

Pounds. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2.000 

1,000 
100 
1.000 
2,000 
2,200 
2.400 
2.600 
2,800 
8,000 

2.400 

2.000 

1,400 

1.000 

400 

100 

400 

1,000 

1,400 

2,000 

.  1,400 

1.000 

400 

100 

Inch. 

0. 

.0010 
.0027 
.0044 
.0059 
.0075 
.0080 
.0103 
.0117 
.0131 
.0145 

.0090 

Inch. 
0. 

Initialload. 

£ =8.225,800  pounds  between  1,000 pounds  and 
2.000  pounds  per  square  inob. 

£=r3,076,900ponnd8  between  2,000 pounds  and 
3,000  pounds  per  square  inch. 

.0011 

.0019 

.0081 
.0146 
.0157 
.0171 
.0186 
.0199 
.0214 

.0184 
.0161 
.0126 
.0101 
.0055 

.0023 

.0046 
.0088 
.0113 
.0158 
.0120 
.0096 
.0053 

.0024 

Observations  on  the  lateral  expansion  under  endwise  compressive 
loads. 
Transverse  gauged  length,  5J". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 

Lateral 
expansion. 

Sot. 

Pounds. 

2.438 
24.380 
48,760 
73.140 

2,438 
73,140 

2,438 
73.140 

2,438 
78440 

2,488 
73,140 

2.438 

Pounds. 

100 
1,000 
2,000 
8,000 

100 
3,000 

100 
8,000 

100 
8.000 

100 
3,000 

100 

Inch. 
0. 

.0004 
.0009 
.0014 

Inch. 
0. 

Initialload. 
Test  discontinued. 

.0001 

.0014 

.0001 

.0015 

.0001 

.0015 

.0002 

.0015 

.0002 

414    building  material — natural  stones  and  bricks. 

North  Biyer  Blubstonb. 

•     Ko.  6619. 
Length,  24''. 

Sectional  area,  6''.06x4".03=24.4:  square  inches. 
Gauged  length,  20". 


Applied  loads. 

In  gauged  lengtb. 

RemArka. 

TotaL 

Per  sqaare 
inch. 

Comprea- 
sion. 

Set. 

Pounds. 

2,440 

24,400 

48,800 

73.200 
07,600 
122,000 
146,400 
170,800 

105,200 
210,600 
244,000 
550,000 

Pounds. 

100 

1,000 

2,000 

8,000 
4,000 
5,000 
6,000 
7,000 

8,000 
0,000 
10.000 
22,047 

Ineh, 

0. 

.0036 
.0077 

.0122 
.0165 
.0208 
.0247 
.0287 

.0324 
.0300 
.0304 

Ineh. 
0. 

Initial  load. 

E=5,268,800  pounds  between  100  pounds  and 
5,000  pounds  per  square  inch. 

Er^  5.681.800  pounds  between  5,000  ponnds  and 
10,000  pounds  per  square  inch. 

Ultimate  strength. 

.0022 

.0032 

building  material natural  stones  and  bricks.    415 

Sandstone    from  Cooper    Sandstone    Quarry,   Douolas 

County,  Oreo. 

Ko.  6972. 
Length,  24'Ml. 

Sectional  area,  6".10x4''.21= 25.68  square  inches. 
Weight,  67i  pound8=159.8  pounds  per  cubic  foot. 
Gauged  length,  29''. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

TotaL 

Per  square 
inch. 

Compres- 
sion. 

Sot. 

Pounds. 
.2,668 
6,136 
10,272 
16,408 
20.644 
2^680 
25,680 
80,816 
35,962 

4i,-oe8 

46,224 
61,360 

26,680 
2,568 
25,680 
61,360 
66,496 
61,632 
66,768 
71,904 
77,040 

61,360 
25,680 

2,568 

2,568 
25,680 
51,360 
77,040 
51.360 
26,680 

2,568 
25,680 
61,360 
77,040 
51,360 
26,680 

2,668 

Pounds. 

100 

200 

400 

600 

800 

1,000 

1,000 

1,200 

1,400 

i,6ro 

1,800 
2,000 

1,000 
100 
1,000 
2,000 
2,200 
2,400 
2,000 
2,800 
8,000 

2.000 
1,000 

100 

100 
1,000 
2,000 
8,000 
2,000 
1.000 

100 
1,000 
2,000 
8,000 
2,000 
1,000 

100 

Inch. 

0. 

.0009 
.0035 
.0056 
.0076 
.0008 
.0104 
.0120 
.0138 
.0156 
.0174 
.0190 

.0138 

Inch. 
9. 

Initial  load. 

E =2,816,900  pounds  between  l.OCO  pounds  and 
2,000  pounds  per  square  inch. 

E  =8,225,800  pounds  between  2,000  pounds  and 
8,000  pounds  per  square  inch. 

After  resting  1  hour.' 

.0028 
.0035 

.0050 

.0120 
.0192 
.0206 
.0221 
.0233 
.0251 
.0266 

.0222 
.0160 

.0004 
.0059 

.0131 
.0204 
.0268 
.0224 
.0161 

.0066 

.0138 
.0210 
.0269 
.0224 
.0163 

.0068 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5J". 


Applied  loads. 

In  gauged  length. 

Bomarks. 

TotaL 

Per  square 
incb. 

Lateral 
expansion. 

Set. 

Pounds, 
2,568 
26,680 
61,860 
77,040 
61.360 
25,680 
2,668 
77,040 
2,668 

Pounds. 

100 
1,000 
2,000 
3,000 
2,000 
1,000 

100 
8,000 

100 

Inch, 

0. 

.0001 
.0003 
.0006 
.0003 
.0002 

Inch. 
0. 

Initialload. 

0. 

.0005 

6; 

416    building  material — natural  stones  and  beicks. 

Maynabd  Sandstone  fbom  East  Longmeadow,  Mass. 

No.  6963. 
Length,  24''.03. 

Sectional  area,  6''.04x3'^99=:24.1  square  inches. 
Weight,  44f  pounds =133.5  i)oand8  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 


TotaL 


Per  square 
incii. 


In  gauged  length. 


Compres- 
sion. 


Set 


Remarks. 


Pound*. 
2,410 
4,820 
9.640 
14.460 
19.280 
24,100 
28,920 
83,740 
36,660 
43,»89 
48,2U0 
24.100 
2,410 
24,100 
48.200 
63.020 
57.840 
62.660 
67,480 
72,300 
48.260 
24,100 
2,410 
24.100 
48,200 
72,300 
48.200 
24,100 
2,410 
24,100 
48,200 
72,300 
77,120 
81,040 
86,760 
91.580 
96,400 

72,300 
48,200 
24,100 

2,410 
24.100 
48,200 
72,800 
48.200 
24,100 

2,410 


pound*. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

1,000 

UM) 

1.000 

2,000 

2,200 

2.400 

2,600 

2,800 

8,000 

2,000 

1,000 

100 

1,000 

2,000 

3,000 

2,000 

1,000 

100 

1,000 

2,000 

8,000 

3,200 

3,400 

8,600 

8,800 

4.060 

8,000 
2,000 
1,000 

100 
1,000 
2,000 
8,000 
2,000 
1,000 

100 


Inch. 

0. 

.0040 
.0087 
.0132 
.0164 
.0198 
.0230 
.0256 
.0282 
.0306 
.0328 
.0247 


Inch, 
0. 


Initial  load. 


.0069 


.0227 
.  0333 
.0353 
.0376 
.0398 
.0419 
.0443 
.0373 
.0278 


.0096 


E= 1,941.700  pounds  bcttrcpn  1,000  pounds  and 
2,000  pounds  per  square  incli. 


.0116 


.0353 
.0447 
.0378 
.0281 


.0252 
.0357 
.0419 
.0469 
.0489 
.0511 
.0531 
.0554 

.0489 
.0410 


.0120 


£=2.127,600  pounds  between  3.000  pounds  and 
4,000  poundjB  per  inch. 


.0271 
.0378 
.0470 
.0397 
.0300 


.0136 
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Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5^''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Lateral 
expansion. 

Set. 

Pounda. 

2,410 
24,100 
48,200 
72,800 
96,400 
72,300 
48,200 
24,100 

2.410 
24,100 
48,200 
72,300 
96,400 
72.800 
48,200 
24,100 

3.410 
96,400 

2,410 

Pininda. 

100 
1,000 
2,000 
3,000 
4,000 
8.000 
2,000 
1,000 

100 
1,000 
2,000 
8,000 
4,000 
8,000 
2,000 
1,000 

100 
4.000 

100 

Jneh. 

0. 

.0007 
.0017 
.0028 
.0042 
.0037 
.0029 
.0020 

Inch, 
0. 

Initial  load. 
TestdJsoontinaea. 

•  0003 

.0010 
.0021 
.0031 
.0043 
.0038 
.0031 
.0022 

.0005 

.0044 

.0006 
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418      BUILDING 'MATERIAL — NATURAL   STONES   AND   BRICKS. 

EiBBE  Sandstone  from  East  Longmeadow,  Mass. 

No.  6904. 
Len^h,  24".02. 

Sectional  area,  6".02x4".01=24:.14  square  incbes. 
Weight,  44f  pounds=133.4  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 


Total. 


Feraquare 
inch. 


Id  gauged  length. 


Comprea- 
aiun. 


Set. 


Hemarka. 


Pounds. 
2,414 
4,828 
9,656 
14,484 
19, 312 
24, 140 
28,968 
53,796 
38,624 
43,452 
48,280 

24,140 
2,414 
24,140 
48,280 
53,108 
57,936 
62,764 
67,592 
72,420 
48,280 
24,140 
2,414 
24,140 
48,280 
72,420 
77,248 
82,076 
86,904 
91,732 
96,560 
72,420 
48,280 
24,140 
2. 414 
21,140 
48,280 
72.420 
96.560 
101,388 
106,216 
111,044 
115, 872 
120.700 

96,560 
72,420 
48,280 
24,140 
2,414 
24,140 
48,280 
72,420 
96,560 
120,700 
96,560 
72,420 
48,280 
24,140 

2,414 


Pounds. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

1,000 
100 
1,000 
2,000 
2,200 
2,400 
2,000 
^,800 
3,000 
2,000 
1,000 
100 
1,000 
2,000 
3,000 
8,200 
3,400 
3,600 
8,800 
4,000 
3,000 
2,000 
1,000 
100 
1,000 
2,000 
S,OGO 
4,000 
4,200 
4,400 
4,600 
4,800 
6,000 

4,000 
3,000 
2.000 
1,000 
100 
1,000 
2,000 
3,000 
4,000 
5,000 
4,000 
3.000 
2,000 
1,000 

100 


Inch. 

0. 

.0049 
.0123 
.0178 
.0218 
.0254 
.0287 
.0314 
.0339 
.0363 
.0387 

.0295 


.0276 
.0388 
.0408 
.0430 
.0451 
.0471 
.0489 
.0414 
.0315 


.0289 
.0308 
.0493 
.  0513 
.0532 
.0551 
.0572 
.0501 
.0523 
.0440 
.0336 


.0304 
.0412 
.0506 
.0591 
.0613 
.0630 
.0650 
.0867 
.0087 

.0623 
.0548 
.0462 
.0352 


.0314 
.0425 
.0520 
.0606 
.0691 
.0626 
.0552 
.0467 
.0357 


Inch. 
0. 


Initial  load. 


.0100 


.0124 


.0138 


.0149 


.0175 


E =1,834, 000  poiinda  between  1.000  poanda  and 
2,0  00  pounds  per  sq.uare  inck. 


E=2, 298,800  pounds  between  4,000  pounds  and 
5,000  pounds  per  square  inch. 


.0166 


.0172 
.0169 


After  10  minutes'  rest. 


BUILDING   MATERIAL — NATURAL   STONES   AND   BRICKS,      419 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5^". 


AppUed  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  aqnare 
Inch. 

Lateral 
expansion. 

Set. 

Pounds. 

2,414 
24,140 
48,280 
72,420 
96,500 
120,700 
96,560 
72,420 
48,280 
24,140 

2,414 

24,140 
48.280 
72,420 
96,560 
120,700 
96,560 
72,420 
48,280 
24,140 
2,414 

Pounds. 

100 
1,000 
2,000 
8,000 
4,000 
5,000 
4,000 
3,000 
2,000 
1,000 

100 

1,000 
2,000 
8,000 
4,000 
6,000 
4,000 
8.000 
2,000 
1,000 
100 

Ineh. 

0. 

.0005 
.0014 
.0024 
.0083 
.0045 
.0040 
.0034 
.0027 
.0016 

Inch. 
0. 

Initial  loMl. 

.0003 

rest 
Teat  disoontinaed. 

.0007 
.0015 
.0025 
.0034 
.0046 
.0041 
.0035 
.0028 
.0018 

.0003 

420    building  material — natural  btones  and  bricks. 
Worcester  Brown  Sandstone  from  East  Longmeadow,  Mass. 

No.  6962. 
Length,  24''. 

Sectional  arear,  6".01x3''.99 =23.98  square  inches. 
Weight,  45^  pounds=136.6  pounds  per  cubic  foot. 
Gauged  length,  20''. 


Applied  loads. 


Total. 


Per  sanare 
incn. 


In  gauged  leogth. 


Compres- 
sion. 


S«t. 


Becnarks. 


Poundt. 

2,398 

4,796 

9,592 

14,388 

19,184 

23,980 

28,776 

33, 572 

88,368 

48,164 

47,960 

52,756 
57, 552 
62,348 
67,144 
71,940 
47.960 
23,980 
23,980 
47, 980 
71, 940 
47,960 
23, 980 
23,980 
47,960 
71,940 
76, 736 
81, 532 
86, 328 
91,124 
95,920 

71,940 
47, 960 
23,980 
23,980 
47,960 
71,940 
95,920 
71, 940 
47, 960 

23,980 


Found*. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 
2,400 
2,600 
2,800 
3,000 
2,000 
l.OOU 
1,000 
2,000 
3,000 
2,000 
1,000 
1,000 
2,000 
3,000 
8,200 
3,400 
3,600 
3,800 
4,000 

8,000 
2.000 
1,000 
1,000 
2,000 
8.000 
4,000 
3,000 
2,000 

1,000 


Inch. 

0. 

.0^20 
.0055 
.0085 
.0111 
.0135 
.0155 
.0176 
.0193 
.0211 
.0228 

.  0248 
.0265 
.0282 
.0297 
.0313 
.0256 
.0180 
.0158 
.0242 
.0315 
.0257 
.0182 
.0158 
.0243 
.0317 
.0331 
.0346 
.0363 
.0379 


.0340 
.0277 
.0196 
.0170 
.0253 
.0328 
.0397 
.0344 
.0279 

.0198 


Inch. 
0. 


Initial  load. 


.0040 


.  0051      E = 2,439,000  pounds  between  1,000  pounds  and 
2,000  pounds  per  sq^uare  inch. 


I         .0062 


.0077 
.0074 


E  =  2,898,500  poand)^  between  3,000  pounds  and 
4,000  pounds  per  square  iuch. 


After  10  minutes'  rest. 
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Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  lengtli,  6J". 


Applied  loads. 

In  gauged  leogth. 

l^marks. 

Total. 

Per  sqaare 
inch. 

Lateral 
expausion. 

Sot. 

Pound 9. 
2,398 
23,980 
47,900. 
71,940 
95,920 
71,940 
47,900 
23,980. 
11,990 
23,980 
47.000 
71,940 
96,920 
71,940 
47,900 
23,980 
11,900 
11,990 
23,980 
11,990 
95,020 

Pound*. 

100 
1,000 
2,000 
8,000 
4,000 
3,000 
2,000 
1,000 

600 
1,000 
2,000 
8,000 
4,000 
3,000 
2,000 
1.000 

500 

500 
1,000 

500 
4,000 

Inch. 

0. 

.0004 
.0009 
.0014 

Inch. 
0. 

Initialloal 

No  chaoge  in  set  after  10  minutes'  rest. 
Test  discontinued. 

.0021 

.0018 
.0014 
.0008 
.0004 
.0005 
.0009 
.0015 
.0022 
.0019 
.0014 
.0009 
.0005 
.0004 
.0005 
.0004 
.0022 

.0002 

.0002 

.0002 
.0002 
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hatusal  8t0he8. 
Transverse  Tests. 

Milford  Pinic  Granite  fnm  Mil/ord  Pink  OratUte  Company,  Boetony  Man. 


Ko. 

of 

test 

ICirkt. 

Dlfltanoe 
between 
end  sap- 
ports. 

UltdmAte  strength. 

Bieadtb. 

Depth. 

Total. 

ICodnlos 
of  rap- 
tare,  R. 

208 

InehM, 
19 

Inehet. 
4.08 

Inehet. 
6.08 

Poundt. 
9,020 

Poundt. 
1,745 

Chraniie  from  Pigeon  Hill  Granite  Company,  Bockpori,  Mate, 


No.  of 

test. 

ICsrks. 

Distanoe 
between 
end  sup- 
ports. 

Breadth. 

Depth. 

TotaL 

Modalas 
of  nip- 
tare,R. 

204 
206 

Inehet, 
19 

19 

Inehet. 
4.08 
4.01 

Inehet. 
6.02 
6.06 

Poundt. 
12,820 
12,480 

Poundt. 
2.404 
2,416 

HBx..^-^- 53  3 


NATURAL  STONES. 


SHEARING  TESTS. 


43S 
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HATU&AL  8T0HE& 
SHEARiNa  Tests. 

Stones  from  Chnrlet  River  Stone  Company,  BoBtoHf  Masi. 


Xo.of 
test. 


240 

241 

242 

243 

244 
245 

246 

247 

248 

240 

250 

251 

252 

253 

254 

253 


Description. 


Milford  granite.  Milford, 

Mass. 
....do 

Brandford  granite,  Brand- 
ford,  Conn. 
....do , 

Troy  granite,  Troy,  "N".  H . . 
do 

Maynard  stone,  East 

Longmeailow,  Mass. 
do 

Worcester  stone,    East 

Longmeadow,  Mass. 
do 

Kibbe  stone.  East  Long- 
meadow,  Mass. 
....do 

Sontbem  marble.  Marble 

Hill.Ga. 
do 

Tnolcaboe  marble,  Tncka- 

hoe,  N.  T. 
....do 


Sbearing 
dimensions. 


Ineha. 
4.02  X  6.03  X  2 

4.02  X  6.01  X  2 
4.04X6.01X2 

4.03  X  6.01  X  2 

4.03  X  6.00  X  2 
4.06  X  6.02  X  2 

3.09  X  6.01  X  2 

4.02  X  6.00  X  2 

4.00X6.00X2 

4.00  X  5.08  X  2 

4.00  X  6.00  X  2 

4.00  X  6.00  X  2 

4.02  X  6.00  X  2 

4.02  X  6.00  X  2 

4.02  X  6.01  X  2 

4.02  X  6.00  X  2 


Sbear- 
ing 


fracture 
developed 

on  ten- 
sion side. 


Sq.  in. 
48.48 

48.32 

48.56 

48.44 

48.36 
48.88 

47.06 

48.24 

48.00 

47.84 

48.00 

48.00 

18.24 

48.24 

48.82 

48.24 


Trans 


Pounds. 
24,800 

27,800 

18,900 

19.600 

20,000 
34,400 

25,800 

19,000 

22,900 

26,200 

25,100 

29.400 

26,700 

30,300 

29,850 

35,700 


8bearing  strengtb, 


Total. 


Pounds. 
108,400 

138,800 

03,500 

84,400 

107,900 
107,400 

53,700 

02,100 

66,400 

52,700 

47,600 

62,800 

56,100 

72,400 

75,100 

68,800 


Per 
square 
inch. 


Sur- 
faces 
sheared. 


Pounds. 
2.236 

2,872 

1,925 

1,742 

2,231 
2,197 

1,120 

1,287 

1.383 

1,102 

992 

1,308 

1,163 

1.501 

1,654 

1,426 


One. 

Two. 

One. 

One. 

One. 
One. 

One. 

Two. 

Two. 

Twa 

Two. 

One. 

One. 

One. 

One. 

One. 


Milford  Pink  Granite  from  Milford  Pink  Granite  Company,  Boston,  Mass. 


No.  of 
test. 

Marks. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

Bide. 

Shearing  strength. 

Suxfaces 
sheared. 

1     Per 
Total.       square 
inch. 

262 

Inches. 
6. 01  X  4. 02  X  2 

V^ 

Pounds. 
88,300 

Pounds.    Pounds. 
88, 200          1, 825 

One. 

Chranitefrom  Pigeon  Hill  Granite  Company,  Rockport,  Mass, 


No.  of 

test. 

Marks. 

Shearing  dimen- 

SIODS. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side.    * 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 
square 
inch. 

263 
264 

Inches, 
6.05X4.00X2 
6. 01 X  4. 00  X  2 

8i].in. 
4H.40 
48.08 

Pounds, 
45,400 
38,600 

Pounds. 
99,100 
50,600 

Pounds. 
2,047 
1,052 

i 
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Marble  from  Georgia  Marble  Company,  Tale,  Ga. 


No.  of 
test. 

Description. 

Shearing  dimen- 
sions. 

Shearing 
area. 

'ml 

Shearing  strength. 

Surfaces 
sheared. 

ToUl. 

Per 
square 
inch. 

256 
257 
258 
259 

Creole  Quarry ... 
Cberolcee  Quarry 
Etowah  Quarry.. 
Kennesaw  Quarry 

Indus. 
3.98X6.00X2 
4.00X6.01X2 
4.00X5.99X2 
4.00X5.98X2 

Sq.in. 
47.76 
48.08 
47.92 

47.84 

Pounds. 
22,700 
21,100 
25,400 
21,300 

Pounds. 
65,400 
59,500 
67,600 
59,400 

Pounds. 
1.869 
1,237 
1,411 
1,242 

One. 
One. 
One. 
0..e. 

Limestone  from  Dr.  A,  G.  Lovell,  Mount  Vernon,  Ky. 


No.  of 
tost. 

Description. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverpo 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Snrfnces 
sheared. 

Total. 

Per 
square 
Sioh. 

237 
238 
239 

1  Spring  Ledge . 

Inches. 
4.10X6.00X2 
4.00X6.02X2 
3.98X5.96X2 

8q.  in. 
49.20 
48.16 
47.36 

Pounds. 
25,800 
25,100 
15,600 

Pounds. 
99,200 
82,400 
65,800 

Pounds. 
2,016 
1,-711 
1,389 

Two. 
One. 
Two. 

Ill 

Sandstone  from  the  Cooper  Sandstone  Quarry,  Douglas  County,  Greg, 


No.  of 
test. 

Marks. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 
square 
inch. 

260 

Inches. 
8.99X6.31X2 

8q.  in. 
49.00 

Pounds. 
22,500 

Pounds. 
89.700 

Pounds. 
1,831 

Two. 

Sandstone  from  the  Chuckanut  Quan^ies,  Chuokanut  or  Whatcom,  Wash. 


No.  of 
test. 

Marks. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 
square 
iich. 

281 

Incites. 
4.15X0.31X2 

Sq.in, 
52.37 

Pounds. 
27,000 

Pounds. 
70,800 

Pounds. 
1,352 

Two. 
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CHEMICAL  AHALTSES  OF  STOITES,  BRICKS,  AlTD  CEMEITT. 

The  material  for  analyses  was  taken  from  tlie  following  tested 
specimens : 


Description. 


Comprea- 
Bion  tost 
number. 


Page. 


Granite,  Troy,  N.  H 

LimeHtone,  Mount  Vernon,  Kv 

Calcite,  World's  Fair  material  from  Idaho 

Sandstone,  Cooper  Quarry,  Oregon 

Sandstone,  Chuokanut  Quarries,  Washington 

Sandstone,  Olympia  Oaarry,  Washington 

Sandstone,  Haynard  Quarry.  Hassaonnsetts 

Sandstone,  Lem  Creek,  World's  Fair  material  from  South  Dakota 

Laya  stone,  World's  Fair  material  from  Colorado 

World's  Fair  material: 

Shale  from  Arkansas 

Brick  from  Denny  Clay  Company,  Washiugton 

Brick  from  Peter  Becker,  Minnesota 

Brick,  red,  from  Minnesota 

Brick,  Swedish,  fk'om  Sweden 

Brick,  Swedish  fire,  from  Sweden 

Brick,  Japanese  fire,  from  Japan 

Cement,  Swedish,  from  the  Sk&nska  Cement-Aktiebolaget,  Malmo, 
Sweden 


6013 
6d05 
Q68U 
0940 
7179 
7176 
6015 
6tH)8 
6656 

6654 
6534 


6574 
6587 
6634 

(*) 


*  Mechanical  teste  not  yet  made. 
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EXPANSION  OF  STONES. 


Diagrams  Nos.  1  to  20;  inclusive,  showiog  the  effect  of  treatment  of  stones  in 
water  and  Id  air  at  different  temperatures. 
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QOMPRESSIOlif  TESTS. 
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BRICKS. 

Tbe  tests  of  bricks  have  included  compression,  transverse,  and  shear- 
ing tests  of  the  material.  Tests  of  the  elastic  properties  and  coefficient 
of  expansion  determinations  will  follow  in  a  subsequent  report. 

The  compression  test  is  the  most  common  mechanical  test  by  which 
the  quality  of  the  material  is  examined. 

The  results  obtained  are  comparable  when  the  tests  are  made  under 
similar  conditions  and  with  brick  of  nearly  the  same  dimensions. 

So  great  is  the  influence,  however,  of  the  testing  machine  in  aiding 
or  reinforcing  the  material,  that  the  results  of  tests  of  single  bricks  com- 
monly accredit  the  material  with  a  much  higher  strength  than  is  avail- 
able in  actual  structures. 

This  reinforcement  in  strength  comes  from  the  frictional  resistance 
between  the  surfaces  of  the  bricks  and  the  flat  steel  compression  plat- 
forms of  the  testing  machine.  When  bricks  are  tested  flatwise  and 
have  surfaces  in  close  contact  throughout  with  the  testing  machine,  the 
tendency  to  fail  by  yielding  laterally  is  sensibly  checked  by  the  friction 
between  t^e  compressed  surfaced  preventing  the  material  flaking  off 
the  sides  and  assuming  a  truncated,  conical  mode  of  fracture. 

In  the  tests  herein  reported  the  compression  surfaces  were  leveled  by 
a  thin  facing  of  plaster  of  pans, and  an  approximate  uniform  distribu- 
tion of  the  loads  thus  obtained. 

With  some  bricks  this  plaster  cushion  would  possess  nearly  the  same 
compressibility  as  the  bricks  themselves,  but  bricks  differ  very  greatly 
in  elastic  properties;  hence,  this  cushion  can  not  at  all  times  be  equally 
well  adapted  for  its  purpose. 

Pri\ctically  plaster  of  paris  has  been  found  to  give  better  results  than 
otlier  cushions,  and  it  is  believed  that  maximum  results  are  generally 
developed. 

Bricks  tested  on  edge  or  on  end  would  not  derive  so  much  reinforce- 
ment in  strength  from  frictional  resistance  with  the  testing  machine 
l)latforms,  and  this,  combined  with  a  want  of  perfect  uniformity  in 
strength  of  the  material,  would  tend  to  lower  the  strength  of  bricks 
tostecl  under  these  conditions  in  comparison  with  bricks  tested  flatwise. 

Bricks  tested  in  pairs,  and  when  three,  four,  or  five  are  tested  together, 
show  a  reduction  in  strength  over  the  testa  of  single  bricks. 

Brick  piers  range  in  strength  from  about  1,000  pounds  per  square 
inch  to  4,500  pounds  per  square  inch,  depending  on  the  quality  of  the 
brick  and  upon  the  dimensions  of  the  pier  and  kind  of  mortar  employed. 
These  valuesr  it  will  be  observed,  are  much  below  the  average  strength 
of  single  brick  of  good  quality. 

Piers  commonly  tail  by  the  development  of  longitudinal  cracks  caused 
by  the  transverse  fracture  of  the  individual  bricks  composing  the  pier. 

Some  of  tlie  bricks  fail  partially  by  direct  compression  when,  owing 
to  unequal  distribution  of  load  on  irregular  surfaces,  crushing  in  detail 
occurs. 

437 


438      BUILDING  MATERIAL — ^NATURAL   STONES   AND   BRICKS. 

The  manner  of  failure  of  piers  emphasizes  the  importance  of  having 
bricks  with  flat  bed  surfaces  when  high  strength  is  required,  also  in  the 
use  of  strong  mortar  and  securing  as  great  transverse  strength  as 
possible  among  the  bricks. 

Laying  several  courses  of  bricks  before  breaking  joints,  or  placing 
the  bricks  on  edge,  increases  the  transverse  strength  of  the  bricks,  and 
experiments  have  shown  these  modifications  in  the  ordinary  manner  of 
laying  piers  result  in  increased  strength. 

The  present  series  of  compression  tests  is  supplemented  by  trans- 
verse and  shearing  tests. 

After  rupture  by  transverse  loads  the  half  bricks  were  tested  by 
compression. 

A  table  follows  the  details  of  these  tests  showing  the  absorption  of 
water  after  an  immersion  of  one  week  by  certain  of  the  bricks. 
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Bricks  from  the  Hydraulic  Prens  Brick  Company ^  Si.  Louis,  Mo, 
[Tho  samplea  were  all  mediam  hard  burnt.] 


Dimensions. 

Ultimate 
strength. 

No. 
of 

Description. 

Sec- 
tional 

First 

Remarks. 

teat. 

Com- 

area. ,  "'""'^• 

Per 

Height. 

pressed 

Total. 

square 

Inch  f  9. 

surface. 

inch. 

In. 

In. 

Sfi.in. 
35.30 

Pounds. 

Pounds. 

Pounds. 

7070 

Medium  red 

2.28 

4.17 

8.48 

156,000     186,200 

5,266 

7U80 

Dark  red 

2.27 

4  02 

8.33 

33  49 

283  000     '^^^*  f^f^ 

10, 140 
17,558 

7081 

Paving  stock 

2.14 

4.05 

8.19 

33.17 

489,000 

582, 400 

7082 

do 

4.04 

2.15 

8.18 

17.59 

185,000 

105, 400 

5,992 

Tested  on 
edge. 

7083  No.  6   stock,  dark 

red. 

7084  1  No.  10  stock,  dark 

red. 

7085  No.  500  stock,  buff, 

2.35 

4.12 

8.31 

34.23     315,000 

364,300 

10,643 

2.30 

4.00 

8.17 

32. 68     376, 000 

571,000 

17,472 

2.32 

4.12 

8.22 

33.87  :  268,000 

310, 200 

0,424 

speckled. 

t 

70S0  ;  No.  503  stock,  light 

2.28 

4.08 

8.22 

33. 64     223, 000     280, 100 

8,620 

chocolate. 

7087  1  No.  504  stock,  light 

2.32 

4.15 

8.24 

34.20 

318, 000     455, 000 

13,330 

chocolate,    with 

dark  speckles. 

7088 

No.  509  stock,  dark 
buff,  with  darker 
speckles. 

2.35 

4.12 

8.33 

34.32 

265,000 

305,700 

8,007 

7080     No:  510  stock,  buff, 

2.36 

4.22 

8.35 

35.24 

268.000 

282,600 

8,019 

with       dark 

speckles. 

1 

.7090     No.  611  stock,  light 

2.32 

4.12 

8.33  '  84.82 

207,000 

270,500 

8,144 

7091 

Brown 

2.40 

4.08 

8.46 

34.52    ^1  non 

305,000 

8,8C1 

1 

Bricks  from  the  Hydraulic  Press  Brick  Company,  St,  Louis,  Mo, 
[Half  bricks,  fragments  after  transverse  tests  were  made.] 


No.  of 
test. 

Trans- 
verse test 
number. 

Dimensions. 

Sectional 
area. 

First  crack. 

intimate 

strength. 

Height. 

Compressed  surface. 

Total. 

Per  sqnare 
inch. 

7135 
7136 
7137 
7138 
7139 
7140 
7141 
7142 
7143 
7144 

212 
212 
213 
213 
214 
214 
215 
215 
216 
216 

Inchrs. 
2.23 
2.23 
2.20 
2.20 
2.30 
2.30 
2.32 
2.32 
2.32 
2.32 

Inches. 
3.95 
3.95 
4.00 
4.00 
4.11 
4.11 
4.13 
4.13 
4.21 
4.21 

Inches. 
4.12 
4.15 
4.27 
3.91 
4.27 
3.91 
3.56 
4.68 
4.18 
4.22 

Sq.  inches. 
16.27 
16.30 
17.08 
15.64 
17.55 
16.07 
14.70 
10.33 
17.  60 
17.77 

Pounds. 
148,000 
169. 000 
288,000 
216, 000 
140.800 
129.000 
152,000 
18,),  000 
100. 000 
96,900 

Pounds. 
164. 200 
173,900 
300.100 
278.800 
150,  200 
135,500 
152,000 
205,400 
100,  200 
96,000 

Pounds. 
10,092 
10.610 
17,570 
17,826 
8,658 
8,432 
10, 340 
10,626 
6,603 
6,453 

Bricks  from  the  Chicago  Hydraulic  Press  Brick  Company,  Chicago,  III. 
[Medium  hard  burnt.] 


No. 
of 
test. 

Dimensions. 

Sec- 
tionnl 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Description. 

Hoight. 

Inches. 
2.31 
2.33 

Compressed 
surface. 

Total. 

Per 

sQuare 
Inch. 

7104 

Brown 

In. 
4.11 
4.10 
2.32 

In. 
8.38 
8.42 

Sq.in. 
34.44 
34. 52 

Pounds. 
156, 000 
174,000 
100,200 

Pounds. 
165, 100 
102,400 
100, 200 

Pounds. 
4,704 
6,574 
5,102 

Tested  on 
edge. 

7105 

Red 

7106  ' 

do 

4.07 

8.32 

10.30 
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Bricks  from  the  Chicago  Hydraulic  Press  Bt^k  Company,  Chicago,  III. 
[Half  bricks,  fragments  after  transverse  teats  were  made.] 


Ko.  of 
test. 

Trans- 
verse test 
number. 

Dimousiona.* 

Sectional 
area. 

First  crack. 

Ultimate  strength. 

Height. 

Compressed  surface. 

Total. 

Per  square' 
inch. 

7167 
7168 
7159 
7100 

223 
223 
224 
224 

Inches. 
2.32 
2.32 
2.31 
2.31 

Inches. 
4.05 
4.05 
4.06 
4.06 

Inches. 
4.44 
3.80 
4.26 
4.16 

Sg.  inches. 
17.98 
15.75 
17.30 
16.89 

Pounds. 
105,000 
82,300 
59,200 
52,100 

Poundt. 
107,800 
82,300 
60.200 
62,700 

Pounds. 
5,068 
5,225 
3,422 
8,120 

Bricks  from  the  Omaha  Hydraulic  Press  Brick  Company,  Omaha,  Nehr, 
[Medium  hard  burnt.    Color,  red.] 


No.  of 
test. 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

UlUmate 
strength. 

Remarks. 

ne'g^t.'co^PS'r' 

Total. 

Per 

square 

inch. 

7118 

SbadeNo.6 

Inches.:  In. 
2.33     4.04 
2.41     4.08 

In. 
8.29 
8.32 

8q.in. 
33.49 
33.95 

Potinds. 
880,000 
368,000 

Pounds. 
452,600 
438, 200 

Pounds. 
13,511 
12,907 

7110 

Shade  No.  7 

Bricks  from  the  Omaha  Hydraulic  Press  Brick  Company,  Omaha,  Nehr, 
[Half  bricks,  fragments  aft'^  transverse  tests  were  made.] 


No.  of 
test. 

Trans- 
verse test 
number. 

Dimensions. 

Sectional 
urea. 

First  crack. 

Ultimate  strength. 

Height.  'Compressed  surface. 

1 

Total. 

1 
Per  square 
inch. 

7163 
7104 

226 
226 

Inches. 
2.38 
2.38 

Inches. 
4.11 
4.11 

Inches. 
4.13 
4.18 

8q.  inches. 
16.07 
17.18 

Pounds. 
227,000 
212,000 

Pounds. 
229,800 
231,400 

Pounds. 
13,542 
13,469 

Bricks  from  the  Nm'ihern  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn, 
[Specimens  from  the  Menomonie  yard,  Wisconsin.    Medium  hard  burnt.    Dark  red  color.] 


No.of 
test. 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 

Remarks. 

Heiglit. 

Coropres.srd 
surface. 

TotAl. 

Per 

square 
inch. 

7116 
7117 

Inches. 
2.32 
2.32 

In.  1  In. 
4.11  1  8.42 
4.08     8.42 

Sq.in. 
34.61 
34.85 

Pounds. 
166,000 
248,000 

Pounds. 
259,900 
260,200 

Pounds. 
7,500 
7,676 

Dark  red 
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Bricks  from  the  Northern  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn, 
[Half  bricks,  fragmenta  after  troDsverso  tests  were  made.] 


No.  of 
test. 

Trans- 
verse test 
niunber. 

Dimensions. 

Sectional 
area. 

First  crack. 

Ultimate  strength. 

Height. 

Compressed  sorfaoe. 

Total. 

Per  square 
Incli. 

7161 
7162 

225 
225 

Inches. 
2.32 
2.32 

Inches. 

4.08 
4.08 

Inches. 
4. 'JO 
4.22 

Sq.  inches. 
17.14 
17.22 

Pounds. 
107,000 
112,200 

Pounds. 

.  113, 500 

112, 700 

Pounds. 
6,621 
6,545 

Bricks  from  the  Findlay  Hydraulic  Press  BHck  Company,  Mndlay,  Ohio. 
[Medium  hard  burnt.] 


No  of 
test. 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

i 
^®*«***-     surface. 

Total 

Per 
square 
iuch. 

7002 
7093 
70M 

12,  dark  red 

18,  dark  red 

14,  dark  red 

Inches.^   In. 
2.31  ;  4.02 
2.27     4.06 
2.27  '  4.05 

1 

In. 
8.24 
8.16 
8.20 

Sq.xn. 
33. 12 
33.13 
33.21 

Pounds. 
2:J8,000 
250,000 
243,000 

Pounds. 
320,  800 
409,900 
372,000 

Pounds. 

9,086 

i2, 372 

11,201 

Bricks  from  Eastern  HydrauHo  Press  Brick  Company,  Philadelphia,  Pa,     Works  at 

Winslow,  N,  J, 


No.  of 
test. 


7053 


7054 
7055 


7056 

7057 
7058 
7069 

7060 
7061 
7062 
7063 

7064 


Description. 


Shade  200,  light-buff 
color. 
do 


Shade  210,slightlv 
darker  than  shade 
200. 

....do 


Shade  220,  buff... 

do 

Shade   300,    buff, 
darker, 
do. 


Shade  390,  gray 

do 

Shade  410,  light 

chocolate. 
....do 


Dimensions. 


Height. 


Inches. 
2.21 


2.21 
2.26 


4.00 

2.20 
2.20 
2.18 

4.04 
2.20 
2.22 
2.22 

3.94 


Com- 
pressed 
surface. 


In. 

4.01 


4.00 
4.00 


2.18 

3.95 
3. 97 
4.08 

2.21 
8.07 
3.98 
8.98 

2.22 


In. 

8.11 


8.08 
8.08 


8.02 

8.10 
8.08 
8.12 

8.09 
8. 10 
8.15 
8.10 

8.19 


Sec- 
tional 


Sq.  in. 
32. 52 

32.32 
32.32 


17.48 

31.99 
32.08 
33.13 

17.88 
32.40 
32.44 
32.24 

18.18 


First 
crack. 


Pounds. 
332,000 

381,000 
871, 000 


162,900 

335, 700 
339,000 
828,000 

165,800 
802,000 
295,000 
355,000 

166,000 


Ultimate 
strength. 


Total. 


Pounds. 
481, 900 

609,100 
445,100 


162,900 

610,900 
464,  700 
447,000 

165,800 
392,800 
454,000 
486,200 

180,800 


Per 
square 
iuch. 


Pounds. 
14,818 

15,752 
13, 771 


9,319 

16, 252 
14, 485 
13, 492 

9,273 
12.123 
13,995 
15,061 

9,945 


Remarks. 


Tested  on 
edge. 


Do. 


Do. 
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Brickt  from  the  Eastern  Hydraulic  Press  Brick  Company,  PhiladeJjyhia,  Pa, 
[Rail  bricks,  fragments  after  transverse  tests  were  made.] 


Dimensions. 

Ultimate 

strength. 

No.  of 
test. 

Trans- 
verse test 

Sectional 

First  crack. 

number. 

Height. 

Compressed  snr- 
face. 

area. 

Total. 

Per  sqoare 
indi. 

Inches. 

Inches. 

Inches. 

Sq.  inches. 

Pounds. 

Pounds. 

Pounds, 

7123 

2oe 

2.25 

4.01 

4.11 

16.48 

174,000 

200,100 

12, 142 

7124 

206 

2.25 

4.01 

4.00 

16.04 

196, 000 

216,600 

13,504 

7125 

207 

2.22 

3.98 

4.09 

16.28 

175,000 

200,050 

12,288 

7128 

207 

2.22 

3.98 

3.93 

15.64 

199,000 

216.100 

18,817 

7127 

208 

2.18 

4.01 

4.00 

16.04 

175,000 

242,800 

15,137 

7128 

208 

2.18 

4.01 

4.06 

16.28 

218,000 

262,600 

16,130 

7129 

209 

2.21 

4.05 

4.00 

16.20 

125,000 

195,300 

12,055 

7130 

209 

2.21 

4.05 

4.10 

16.60 

149, 000 

204,800 

12, 337 

7131 

210 

2.22 

8.97 

3.6fi 

13.97 

140,800 

171,900 

12, 305 

7182 

210 

2.22 

3.97 

4.62 

18.34 

187,000 

230,800 

12.584 

7133 

211 

2.23 

4.02 

4.19 

16.84 

159,000 

212,000 

12,589 

7134 

211 

2.23 

4.02 

3.98 

16.00 

164,000 

210, 300 

13, 144 

Bricks  from  Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass. 


No.  of 

test. 


Description. 


Dimensions. 


Heij;ht. 


Compressed 
surface. 


Sec. 
tional 
area. 


First 
crack. 


Ultimate 
strength. 


Total. 


Per 
square 
inch. 


Remarks. 


7065 
7066 
7067 
7068 

7009 
7070 
7071 
7072 
7073 
7074 
7075 
7076 
7077 
7078 


Salmon  color  — 

....do 

Light  red 

....do 

....do 

Dark  red 

....do 

Chocolate  brown 

....do 

Cream  color 

...do 

Buff. 

....do 

Gray 


Inches. 
2.40 
2.38 
2.28 
3.99 

2.27 
2.28 
2.22 
2.24 
8.90 
2.28 
2.28 
3.91 
2.22 
2.28 


In, 
4.23 
4.22 
4.00 
2.29 

3.95 
3.98 
3.81 
8.95 
2.20 
4.00 
4.01 
2.23 
3.01 
3.99 


In. 
8.41 
8.41 
8.09 
8.04 

7.97 
8.05 
7.88 
7.95 
7.74 
8.06 
8.08 
7.90 
7.88 
8.04 


Sq.in. 
35.57 
35.49 
32.36 
18.41 

81.48 
32.04 
80.02 
3L40 
17.03 
32.20 
32.40 
17.62 
30.81 
32.08 


Pounds. 
102,000 
119,000 
182,000 
84,000 

249,000 
222,000 
267,000 
204,000 
182,000 
105,000 
96,500 
83,800 
280,000 
123,200 


Pounds. 
141, 100 
135, 800 
221,500 
108,200 

206,200 
251,060 
366,100 
243,800 
289,900 
112, 100 
96,500 
83,800 
820,600 
123,200 


Pounds. 
8,967 
8,826 
6,845 
6,877 

9,409 
7,836 

12, 195 
7,764 

17,023 
8,481 
2,978 
4.756 

10,406 
3,840 


>  For  in  Hide 
{    work. 

Tested  on 
edge. 


Do. 
Do. 


'Nob.  7065  and  7066  were  soft  burnt.    The  other  bricks  were  intended 
for  outside  work,  and  were  harder  burnt. 
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Bricks  from  ilie  Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass, 
[Ball'  bricks,  fraginontB  after  trunsverae  testa  were  made.] 


Dimensions. 

No.  of 
test. 

Trans- 
ver»e  test 

Sectional 
area. 

Firstcrack. 

number. 

Height. 

Conipressi 

9d  surface. 
Inches. 

Total. 

Per  square 
inch. 

Inches. 

Inches. 

Poimds. 

Pounds. 

Pounds. 

7145 

217 

2.24 

3.85 

4.74 

18.25 

146,000 

191,300 

10.482 

7146 

217 

2.24 

3.srt 

3.15 

12.13 

87,000 

87,500 

7,218 

7147 

218 

2.21 

3.82 

3.55 

13.56 

106,000 

185,600 

10,000 

7148 

218 

2.21 

3.82 

4.30 

16.43 

179.000 

225,700 

13,737 

7149 

219 

2.21 

3.85 

4.43 

17.00 

108,000 

151,500 

8,880 

7150 

219 

2.21 

3.85 

3.43 

13.21 

87,000 

88,200 

6,677 

7151 

220 

2.26 

3.98 

4.09 

16.28 

44,800 

44,800 

2,752 

7152 

220 

2.26 

3.98 

3.90 

15.52 

52,300 

5:3,300 

3,434 

7153 

221 

2.25 

3.99 

4.02 

10.04 

122,000 

132,100 

8,236 

7154 

221 

2.25 

3.09 

3.02 

15.64 

127,000 

128,200 

8,197 

7155 

222 

2.26 

3.99 

3.90 

15.56 

38,200 

38,200 

2,455 

7156 

222 

2.26 

3.09 

4.15 

16.56 

48,300 

48,300 

2,916 

Bricks  from  the  Brooke  Terra  Cotta  Company,  LazearviUe,  W,  Va. 
[Made  by  the  dry  press  process,  material  called  Columbian  buff  bricks.] 


No.  of 

t438t. 

Description. 

Dimensions. 

Sec. 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Bemarks. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7098 
7099 
7100 

7101 
7102 
7103 

No.  4.  dark  buff.... 
do 

No.  5.  medium  dark 

buff. 
do 

No.  10,  light  buff... 
do 

Inches. 
2.42 
2.43 
2.44 

2.42 
2.35 
2.32 

In. 
4.04 
4.05 
4.12 

4.11 
3. 98 
3.95 

In. 
8.56 
8.54 
8.57 

8.54 
8.32 
8.24 

Sq.  in. 
34.58 
34.59 
35.31 

35.19 
83.11 
32.55 

Pounds. 

564,000 
265.000 
247,000 

234,000 
158,000 
372,000 

Pounds. 
800,000 
626,000 
346,800 

423, 900 
607.200 
612,200 

Pounds. 

23,135 

18,09^ 

9, 822 

12,077 
18, 330 
18,808 

Bricks  from  the  Eelley  Brick  and  Tile  Company,  Minneapolis,  Minn,     Yards  at  Wren 

shall,  Minn, 

[Sand-mold  stiff  mud  brick,  used  for  ordinary  building  purposes  and  sewer  work.] 


No.  of 
test. 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7095 
7096 
7097 

Light  straw  color... 
'.V^'AoV//.'.'.'.'.'.'.'.'.'.'. 

Inches. 
2.32 
2.32 
2.33 

In. 

3.67 
3.69 
3.61 

In. 

7.88 
7.87 
7.88 

Sq.  in. 
28.92 
29.04 
28.45 

Pounds. 
151,000 
182,000 
218,000 

Pounds, 
238,900 
221,500 
249,900 

Pounds. 
8,261 
7,627 
8,784 
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Bricks  from  the  Mather  Brick  Company  Mankato,  Minn. 

The  following  description  of  these  bricks  was  furnished  by  the 
manufacturers : 

Ko.  7111  is  a  dry  press  brick,  made  from  the  same  clays  as  the  balance 
of  our  samples  and  burned  in  a  down-draft  kiln.  The  six  remaining 
brick  is  what  we  term  the  soft  mud  sand  brick,  machine  made,  and 
bnrned  in  the  common  old  Dutch  up-draft  scored  kiln,  taken  from  dif- 
ferent locations  in  tlie  kiln. 

No.  7112,  soft  brick,  next  to  scoring  on  the  outside. 

No.  7113,  fain  washed  brick,  over  arch  next  to  fire. 

No.  7114,  brick  near  top  of  kiln. 

No.  7115,  brick  near  center  of  kiln. 

No.  7115a,  hard  burned. 

No.  7115&,  hard  burned,  4  feet  higher  in  kiln. 

Bricks  from  the  Mather  Brick  Company,  Mankato,  Minn, 


No.  of 
test. 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Komarks. 

Height. 

Com- 
pressed 
surface. 

Total. 

Per 
square 
inch. 

7111 
7112 
7113 
71 U 
7115 

Inches. 
2.27 
2.27 
2.19 
2,33 
2,2a 
2.32 
2.34 

In. 
4.14 
3.70 
3.60 
3.73 
3.70 
3.69 
3.55 

In. 

8.31 
7.88 
7.67 

7.89 
7.84 
7.85 
7.98 

Sq.in. 
34. 40 
29.08 
27.61 
29.43 
29.01 
28.97 
28.33 

Pounds. 

350. 000 
27,500 
72, 100 
48,000 
28,000 
42.500 
68,200 

Pounds. 

379,900 
28,200 
72, 100 
48,200 
28,500 
45,700 
08,200 

Pounds. 

11, 043 

970 

2,611 

1,638 

982 

1,577 

2,407 

Bed 

Light 

71]6ff 
7115& 

Paving  li-icks  from  the  Franklin  Paving  Brick  Company,  Ft^anklin,  Pa, 


No.  of 
test. 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per 
squwro 
inch. 

7107 
7108 

7109 
7110 

Dark  red 

Inches. 
2.49 
4.20 

4.12 
4.07 

In.      In. 
4. 11     8. 35 
2.47  1  8.23 

2.52     8.44 
2.49     8.22 

Sq.in. 
34.32 
20.33 

21.27 
20.47 

Pounds. 
92,000 
53. 000 

117, 000 
118, 000 

Pounds. 
728,200 
319, 800 

242,000 
377, 700 

Pounds. 
21, 218 
15,730 

11,377 
18, 451 

Tested  on 
Do. 

do 

do 

do 
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Bricks. 

Ahsoi'piUm  of  waUr. 


Com- 
pres- 
sion 
t««t 
nam- 
ber. 


Contributor. 


Weighty  dry. 


Absorption  of  water. 


Total. 


By 
weight. 


▼olnme. 


7070 

7081 
70H2 
7089 
7090 
7091 

7104 

7106 

7119 

7116 

7054 

7057 
7059 
7061 
7064 

7065 

7066 
7067 
7070 
7075 
7078 

7098 
7099 
7100 
7101 
7102 
7103 

7111 
7112 
7115 
71 15a 
7115d 


Hydraulic  Press  Drick  Company,  St. 
Loi  ■ 


oois  . 
.do... 
-do... 
.do... 
.do... 
.do... 


Chlca«;o  Hydraulic  Press  Brick  Com- 
pany   

do 


Potmdt. 

6 
6 
5 
6 
6 
5 


Omaha  Hydraulic  Press  Brick  Com- 
pany  


Northern  Hydraulic  Press  Brick 
Company 


Eastern  Hydraulic  Press  Brick  Com- 
pany   

do 

....do 

....do 

....do 


Philadelphia  and  Boston  Face  Brick 

Company , 

do 

....do 

....do 

....do 

....do 


Brooke  Terra  Cotta  Company. . 

do 

do 

do 

do 

do 


Mather  Brick  Company. 

do 

....do 

....do 

....do..\ 


Ouneet. 

I* 
1 

13 

n 


12 


H 


m 

4 

1? 


Powidt. 


Per^, 

18.0 
10.1 
10.1 
8.0 
9.6 
15.4 


14.6 
14.8 


11.4 


14.8 


6.9 
5.6 
7.9 
7.1 
5.5 


19.2 
18.8 
ILO 
10.0 
18.1 
15.2 

6.7 
8.4 
0.4 
8.8 
5.8 
6.3 

13.7 
26.7 
25.4 
24.0 
21.6 


Perct, 

31.5 
20.0 
20.0 
16.1 
19.0 
28.1 


27.7 
27.9 


22.2 
27.4 


14.5 
11  0 
16.1 
U.5 
11.4 


32.9 
82.2 
21.6 
20.1 
31.0 
27.1 

13.4 
15.9 
18.0 
17.2 
12.2 
13.1 

25.4 
88.6 
87.0 
96.0 
82.6 


r 
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BRICKS. 


Transverse  Tests. 

Bricks  from  the  Hydraulic  Press  Brick  Company f  St,  Louis,  Mo, 


No.  of 
test. 

Description. 

Distance 
between 
end  sup- 
ports. 

Dimensions. 

Ultimate  strength. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
ture, R. 

212 
213 
214 
215 
216 

Dark  red 

Inches, 

Inches. 
3.95 
4.00 
4.11 
4.13 
4.21 

Inches. 
2.23 
2.29 
2.30 
2.32 
2.32 

Pounds. 
1,645 
1,039 
2,002 
2.118 
1,520 

Pounds. 
7.'>4 
833 
829 
868 
U04 

No.  10  stock 

No.  500  stock 

No.  504  stock 

No.  510  stock 

Tlie  fragments  were  tested  by  compression  and  recorded  with  the 
tests  of  whole  bricks. 

Bnoksfrom  the  Chicago  Hydraulio  Press  Brick  Company,  Chicago,  III,  - 


No.  of 
test. 

Description. 

Distance 
l)etween 
eud  sup- 
ports. 

Dimensions. 

Ultimate  strength. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
ture, R. 

223 
224 

Redbrick 

Inches. 
6 
6 

Inches. 
4.05 
4.06 

Inches. 
2.32 
2.31 

Pounds. 

.    1,102 
742 

Pounds. 
455 
308 

lirown  .............. 

The  fragments  were  tested  by  compression  and  recorded  with  the 
tests  of  whole  bricks. 

Bricks  from  the  Northern  Hydraulic  Press  Brick  Company y  Minneapolis,  Minn, 


No  of 
test. 

Description. 

Distance 
bi'twrcn 
end  .sup- 
ports. 

Dimensions. 

Ultimate  strength. 

Breadth. 

Depth. 

Total. 

Motlulus 
of  rup- 
ture, K. 

225 

Dark  red 

Inches. 
6 

Inches. 
4.08 

Inches. 
2.32 

Powids. 
1,110 

Pounds, 
455 

The  fragments  were  tested  by  compression  and  recorded  with  the 
tests  of  whole  bricks. 
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Brioica  from  (he  Omaha  Hydraulic  Press  Brick  Company,  Omaha,  Nebr, 


No  of 
te«i. 

Description. 

Distance 
between 
end  sap- 
ports. 

Dimensiona. 

Ultimate  strength. 

Breadth. 

Depth. 

Total. 

Modaloa 
fcof  rap- 
tare,  K. 

226 

Shade  6 

Inchsa. 

Inches, 
4.11 

Inches. 
2.38 

Pounds. 
3.216 

Pounds. 
1,244 

The  fragments  were  tested  by  compression  and  recorded  with  the 
tests  of  whole  bricks. 

Bricks  from  the  Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa. 


No.  of 
test. 

Description. 

Distance 
between 
end  sup- 
ports. 

Dimensions. 

Ultimate  strength. 

Breadth. 

Depth. 

Total. 

Moduliis 
of  rap- 
tuxe,  R. 

206 
207 
208 
209 
210 
211 

Shade  200 

Inches. 

Inches. 
4.01 
3.98 
4.01 
4.05 
3.97 
4.02 

Inches. 
2.25 
2.22 
2.18 
2.21 
2.22 
2.23 

Pounds. 
2,110 
2,685 
2,257 
1,660 
2,258 
2,103 

Pounds. 

036 
1,232 
1,066 

756 
1,038 

974 

Shade  210 

Shade  220 

Shade  300 

Shade  300 

Shade  400 

The  fragments  were  tested  by  compression  and  recorded  with  the 
tests  of  whole  bricks  from  this  lot. 


Bricks  from  the  Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mast. 


No. 
of  test. 

Description. 

DisUnce 
between 
end  sup- 
ports. 

"  Dimensions. 

Ultimate  strength. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
ture, £. 

217 
218 
210 
220 
221 
222 

Light  red 

Inches. 

Inches. 
3.85 
3.82 
3.85 
8.08 
3.09 
8.09 

Inches. 
2.24 
2.21 
2.21 
2.26 
2.25 
2.26 

Pounds. 
1,686 
2,160 
1,548 
1,284 
1,026 
810 

Pounds. 

785 
1,043 
741 
568 
858 
358 

DarlLred 

Chocolate  brown 

C -rft^m  , . , 

Buff 

Gray 

The  fragments  were  tested  by  compression,  and  recorded  with  the 
tests  of  whole  bricks. 
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\ 
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BRICKS. 


SHEAEING   TESTS. 
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BBICES. 

Shearing  Tests. 

Bricks  from  the  Sydraulio  Press  Brick  Company,  St  Louis,  Mo, 


455 


No.  Of 
test. 

Description. 

Shearing  dimen* 
Bions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 
square 
inch. 

230 
231 
232 

No.68tock 

No.  511  stock.... 
Brown  color 

Inches. 
2.34X4.14X2 
2.:t2x4.13X2 
2.39X4.02X2 

Sq.inches. 
19.37 
19.16 
19.21 

Powxds. 
6,500 
4,300 
6,150 

Pounds. 
19,580 
12,300 
20,120 

Pounds. 
1,011 
642 
1,047 

One. 
Two. 
One. 

Brick  from  the  Chicago  Hydraulic  Press  Brick  Company  f  Chicago,  Til. 


No.  of 
test. 

Description. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 

square 

inch. 

235 

No.  10,  rod 

Tfiches. 
2.27X3.99X2 

Sq.  inches. 
18.11 

Pounds. 
4,600 

Pounds. 
14,190 

Pounds. 
784 

One. 

Brick  from  the  Northern  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn. 


No.  of 
test. 

Description. 

Shearing  dimen- 
aions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

Bide. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 
square 
inch. 

236 

No.  4,  dark  red.. 

Inches. 
2.82X4.08X2 

Sq.inehes. 
18.93 

Pounds. 
3,750 

Pounds. 
13,620 

Pounds. 
71* 

One. 

Bricks  from  the  Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa. 


No.  of 
test. 

Description. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  teuHiou 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 
square 
inch. 

227 
228 
229 

Shade  210 

Sha<le220 

Sha<le390 

Inches. 
2.2:^X3.99X2 
2.21  n3.  97X2 
2.20X3.96X2 

Sq.inches. 
17.80 
17.55 
17.42 

Pounds. 
4,800 
7,600 
10.  HH) 

Povnds. 
20.780 
19,250 
17, 220 

Pounds. 
1,167 
1,097 
988 

One. 
One. 
Two. 

Bricks  from  the  Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass. 


No.  of 
test. 

'Description. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fractJiro 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
slieared. 

Total. 

Per 
square 
inch. 

233 
284 

Gray  color 

tlo 

Inches. 
2.26x3.99X2 
2.26X3.95X2 

Sq.inehes. 
18.03 
17.86 

Po^mds. 
4,600 
4,100 

Pounds. 
7. 800 
11.400 

Pounds. 
433 
639 

Twa 
One. 
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WOODS. 


COMPRESSION   TESTS 


1 


WOODS— COHPBESSIOH  tESXC 

At  the  close  of  tlie  World's  Columbian  Exposition  samples  of  woo<i 
were  contributed  for  tests  from  the  States  of  Kentucky,  Florida,  and 
California,  and  a  railway  tie  from  the  Few  South  Wales  exhibit. 

The  Kentucky  samples  were  from  trees  all  of  which  were  cut  in  the 
month  of  April,  1893.  The  samples  were  immediately  shipped  to  the 
Exposition  in  an  unseasoned  condition,  where  they  remained  during 
the  Exposition  without  adequate  opportunity  for  seasoning. 

The  tests  were  made  sixteen  months  after  the  trees  were  felled,  and 
some  of  the  samples,  mentioned  in  the  details  of  the  tests,  showed 
unseasoned  wood. 

The  results  on  this  account  must  be  accepted  as  rather  understating 
the  strength  of  the  woods  represented. 

The  samples  of  cabbage  palm  from  Florida  and  redwood  from  Califor- 
nia were  in  a  partially  seasoned  state  when  tested. 

Exceptional  strength  was  developed  by  the  iron  bark  tie  from  New 
South  Wales,  the  ultimate  strength  reaching  8,738  i>ounds  per  square 
inch. 

All  the  wood  samples  were  tested  endwise  the  grain. 
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Gabbage  Palm  feom  Florida. 
No.  6866. 

This  tree  stood  in  front  of  Florida  building. 

Felled  November  2, 1893;  tested  four  and  one-half  months  later. 

Total  height  of  tree,  12'. 

Diameter  at  gronnd,  14^". 

Diameter  at  top,  9''. 


1^ 


Sii 


'.s^ 


108.60 


s«. 


Weight  (includes  bark),  238  pounds. 
Weight  per  cubic  foot,  46.7  pounds. 

Diameters  over  the  bark,  {  ;,7p*er  end;  O''.'^' 
Sectional  area  (minimum),  50.27  square  inches. 
This  specimen  was  not  straight;  maximum  deflection  from  a  straight 
line  drawn  from  end  to  end  of  log,  IJ". 
Compression  measurements  taken  over  end  of  log. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

ToUJ. 

Per  sqaare 
iDcn. 

Comprea- 

SiOD. 

Set. 

PoundM. 
1,000 
4,000 
10,000 
16,000 
20.000 
25,000 
30,000 
33.000 
33,800 
38,000 
23,000 

Poundi. 

Ifuhe». 

0. 

.03 

.08 

.11 

.14 

.17 

.22 

.37 

.82 

2.00 

4.80 

Inch. 

Initial  load. 

Ultimate  str«n:igth. 

After  paeiiing  Uie  ultimate  strength. 

.  756 

Failure  occurred  at  the  smaller  end  of  the  log.  The  fibers  were 
crushed  at  the  immediate  end. 

There  was  a  decided  yielding  of  the  log  under  33,600  pounds,  but 
after  further  yielding  the  load  rose  to  38,000  pounds,  the  maximum 
stress  reached. 

Along  6  inches  in  length  of  the  log  the  fibers  were  crushed,  and  lat- 
eral movement  occurred  at  this  end. 

About  1  quart  of  sap  flowed  from  the  wood  at  the  part  crushed. 

Four  feet  in  length  taken  along  the  middle  and  straightest  part  of 
the  log  were  cut  out  to  be  retested  after  further  seasoning.  This  piece 
weighed  127}  pounds  when  cut  out. 
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Redwood  Prom  Caxifobnia. 
No.  6857, 

Grown  in  Santa  Cruz  Monntains. 

Felled  Mareh,  1893  5  tested  one  year  later. 


< Tsrjo 

> 

! 

t 

,s?i 

"• 

^i 

Ni 
k 

Weight  (includes  bark  about  f "  thickness)  306  pounds. 

Weight  per  cubic  foot,  59.4  pouuds. 

Average  rate  of  growth,  10  rings  per  inch. 

Total  number  of  rings  of  growth  61,  of  which  44  are  heart  wood  and 
17  are  sap  wood. 

Sectional  area  (minimum),  112.53  square  inches. 

Ultimate  strength,  504,900  pounds=4,487  pounds  per  square  inch. 

Fibers  crushed  in  the  vicinity  of  knots  4"  to  7"  from  the  smaller  end. 
The  knots  were  |"  diameter. 

Sap  exuded  from  the  specimen  where  the  fibers  were  crushed. 

Specimen  taken  from  an  Iron  Bark  Kailroad  Tie  from  New 

South  Wales. 

No.  7368 
t^ se^  — ^* 


^^ 


^ 


^ 


ws" 


^^ 


C  length,  24".08. 
Dimensions  of  specimen,  \  width,  6".04. 

( thickness,  4".92. 
Sectional  area,  29''.72. 
Specific  gravity,  .9851. 
Ultimate  strength,  259,700  pounds=8,738  pounds  per  square  inch. 


100-TON  TACKLE  BLOCKS. 


PROOF  TEST  BY  TENSILE  STRESS  OF  100-TON 

TACKLE  BLOCKS  FOR  THE  BUREAU  OF 

YARDS  AND  DOCKS,  U.  S.  NAVY. 


The  blocks  wero  manufactured  by  The  Thomas  Langhliu  Company,  Portland,  Me., 
and  were  intended  for  use  in  some  hoisting  shears  at  the  Boston  Navy- Yard. 
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o  8 


5C     ^ 

O     X 
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So 
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Name  plate  on  blocks: 

"The  Thomas  Laughliu  Co. 
Block  Makers. 

Portland,  Me.,  1893." 

No.  6514. 

Test  op  the  Blocks. 

Blocks  rove  with  IJ"  steel  wire  rope,  one  end  secured  to  becket,  the 
other  end  hitched  to  traveling  craiie  of  the  testing  machine,  and  used 
to  apply  a  load  to  the  blocks  while  the  latter  were  allowed  to  tiavel 
enough  to  turn  the  first  sheave  one-half  a  rotation.  The  load  on  the 
blocks  during  this  period  of  the  test  ranged  from  100,000  to  120,000 
pounds.  After  this  each  end  of  the  rope  was  secured  to  the  blocks  and 
a  load  of  224,000  pounds'  tension  applied  and  allowed  to  remain  acting 
a  period  of  five  minutes. 

Finally  the  sheaves  were  turned  part  of  a  rotation,  as  in  the  first 
period,  while  working  under  a  load  ranging  from  100,000  to  120,000 
pounds,  but  reversing  the  direction  of  the  sheaves  by  hauling  with  the 
traveUug  crane  from  the  end  first  secured  to  the  becket,  the  opposite 
end  now  being  secured  to  an  opposite  becket. 

No.  6516. 

Test  op  the  Swivel. 

Special  eye  bars  secured  the  swivel  to  the  testing  machine  at  one 
end  and  a  stirrup  at  the  other. 

A  load  of  224,000  x)ounds'  tension  was  applied  and  allowed  to  remain 
acting  for  an  interval  of  five  minutes. 

The  blocks  and  swivel  were  examined  after  testing,  but  no  injury 
appeared  to  have  resulted, 
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OAUTIEB  STEEL  BAES  FEOM  EHDUEAVCIE  SHAFTS. 

Two  sets  of  tension  tests  have  been  made  with  specimens  taken  from 
endarance  shafts  for  the  parpose  of  illustrating  the  tensile  properties 
of  the  steels  used. 

In  the  first  set  of  exx>eriments  samples  were  used  1''  diameter  each 
for  the  purpose  of  ascertaining  the  elastic  limits  in  the  same  sizes  the 
endurance  shafts  were  employed. 

Loads  were  applied  as  high  as  consistent  with  safety  to  the  threaded 
ends,  and  the  elongations  and  sets  noted.  With  the  higher  carbons 
the  elastic  limits  were  not  reached  in  this  manner,  and  it  became  nec- 
essary to  reduce  the  diameter  of  the  stem,  which  was  done,  and  the 
tests  resumed. 

Loads  were  applied  exceeding  the  elastic  limit  and  released  to  observe 
the  rate  of  recovery  or  uniformity  in  the  resilience  of  the  metal. 

Then,  after  intervals  of  rest,  the  tests  were  renewed  to  ascertain 
whether  there  had  been  any  recovery  in  uniformity  of  elastic  properties. 

Intervals  of  rest  of  one  and  two  months  did  not,  however,  effect  a 
recovery,  and  the  curves  representing  the  elongations  and  recovery 
under  ascending  and  descending  loads  continue  to  follow  different 
paths,  and  with  a  variable  modulus  of  elasticity.  Observations  on 
the  exaltation  of  the  elastic  limit  will  follow  on  a  later  occasion. 

In  the  second  set  of  experiments  the  specimens  were  turned  down 
in  the  stems  to  admit  of  rupturing  the  metal  without  breaking  in  the 
thread. 

The  elastic  limits  of  these  specimens  follow  closely  the  elastic  limits 
of  those  in  the  first  series. 

These  specimens  and  the  annular  specimens*  taken  from  the  outer 
ends  of  ruptured  endurance  shafts  afford  abundant  opportunity  to 
judge  of  the  uniformity  of  the  steel. 

Chemical  analyses  of  li'*  Oautier  steel  bars  from  which  endurance  shi^fts  were  taken. 


Marks. 

Carbon. 

Manga- 
nese. 

Silicon. 

Sal. 
phur. 

Phos- 
pkoroa. 

Copper. 

SpeoiAo 
gravity. 

Hard, 
nesa. 

Total. 

Graph, 
liio. 

Com- 
bined. 

1 

11 

0.186 
0.203 
0.384 
0.586 
0.786 
0.866 
1.126 

0.026 
0.031 
0.043 
0.034 
0.053 
0.042 
0.032 

0.161 
0.172 
0.841 
0.552 
0.733 
0.824 
1.094 

0.606 
0.573 
0.652 
0.747 
0.635 
0.361 
0.387 

0.042 
0.040 
0.340 
0.138 
0.035 
0,007 
0.112 

0.067 
0.065 
0.057 
0.050 
0.048 
0.030 
0.012 

0.070 
0.088 
0.048 
0.034 
0.073 
0.043 
0.032 

0.025 
0.030 
0.027 
0.030 
0.027 
0.028 
0.030 

7.8607 
7.8650 
7.8840 
7.8459 
7.8486 
7.8821 
7.8345 

11.89 
1L75 
14.83 
21.64 
27.82 
82.10 
31.60 
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OAUTIEB   STEEL   BARS. 

FiBST  Set  of  Experiments. 


Elastic  limits  of  seven  bars  of  Gaatier  steel  from  outer  ends  oi 
endurance  shafts. 

Form  of  specimens. 

k 2*"  >l 


No.  5066. 
•Marks,  209-1  Ag. 
Diameter,  l^'.OOO. 
Sectional  area,  .7854  square  inch. 
Gauged  length,  10^'. 


Applied  loadi. 

In  gauged  length. 

Beroarks. 

Total. 

Per  square 
inon. 

Elongation. 

Set. 

Poundt. 
785 
8.927 
7,854 
10.781 
15, 708 
19. 635 
23,562 
24,847 
25,132 
25,918 
26. 703 
27,489 
28,274 
29,060 
29,845 
80,630 
81.416 

82,201 

82,986 
33,772 
83,772 
88,772 

83,772 

88,772 

85,848 

86,128 
86,913 
87,690 
88.484 
89.270 
40,055 
40,840 

Poundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
30,000 
87.000 
38,000 
89,000 
40,000 

41.000 

42,000 
43,000 
43,000 
43,000 

43,000 

43,000 

45,000 

46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 

Inch. 
0. 

.0012 
.0029 
.0048 
.0062 
.0079 
.0097 
.0099 
.0102 
.0107 
.0111 
.0114 
.0117 
.0120 
.0124 
.0128 
.0134 
C       .0148 
{       .0381 
.0440 
.2480 
.2491 
.2499 
C       . 2502 
{       .2518 
.2520 
C  About  \ 

.33 
.36 
.38 
.42 
.45 
.50 

Inch. 
0. 
0. 

Initial  load. 

EUtftioUmlt. 

Second  application. 
Tbiid  appkcatioD. 
Fourtli  application. 
Elongation  after  6  uiiuutoa. 
Fif  til  appUcation. 

Test  disoontinned. 

... 

—.0001 

—.0001 

-.0002 



.0000 

.2309 
.2329 
.2332 

.2350 
.2355 

OAUTIER   STEEL   BAB8. 
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Marks,  210-2  Aj. 

Diameter,  I'^OOO. 

Sectional  area,  .7854  square  inch. 

Gauged  length,  10".00O. 


Applied  load!. 

In  gauged  length. 

Remarka. 

Total. 

Per  sqnare 
Ino^. 

Elongation'. 

Set. 

Poundt, 

785 
8,927 
7,854 
10,781 
15, 708 
19,635 
23,562 
28,562 
27,489 
28,274 
29,060 
29,846 
30,630 
31,416 

32,201 

82,986 

33,772 
34,557 
35,343 
85,843 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
30,000 
86,000 
86,000 
87,000 
88,000 
89.000 
40,000 

41,000 

42,000 

43,000 
44,000 
45.000 
45,000 

Inch. 
0. 
.0014 
.0031 
.0050 
.0069 
.0083 
.0102 
.0101 
.0118 
.0120 
.0121 
.0123 
.0129 
.0139 

5        .0151 
.0339 
.0470 

\        . 1713 
.1970 
.2040 
.2180 
.2201 

Indi. 
0. 
0. 

Initialloadt 

Second  applicatior. 

Elastic  limit.    Yieldiug.at  threaded  ends. 
Elongation  after  6  minntes. 

Second  appUcation.    Teat  diacontinned. 

0. 

0. 

.0002 

.0200 

.1558 

.2000 
.2023 

No.  6058. 


Marks,  211—3  Ai. 

Diameter,  I'^OOO. 

Sectional  area,  .7854  square  inch. 

Gauged  length,  10'^ 


AppUed  loads. 

In  ganged  length. 

Remarks. 

Total. 

Peraqnare 
inch. 

Elongation. 

Set. 

Poundi. 
785 
8,927 
7,854 
11,781 
15,708 
19,685 
23,562 
27,489 
31, 410 
34,567 
85,843 
36,128 
36,913 
37,699 
38,484 

39,270 

40,055 
40,840 
40,840 

Povndg. 
1,000 
5.000 
10,000 
15,000 
20,000 
26,000 
80,000 
86,000 
40,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 

50,000 

61,000 
62,000 
62,000 

Inch. 
0. 

.0012 
.0030 
.0046 
.0062 
.0080 
.0005 
.0112 
.0130 
.0142 
.0146 
.0160 
.0152 
.0157 
.0161 
C       .0170 
\       .0179 
.0200 
.1590 
.1607 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 

Elongation  after  5  minntes. 

Second  application;  tost  discontinued. 

-.0001 

-.0001 

.0000 

—.0001 

.0000 

.0017 

.1380 
.1402 
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No.  5059. 
Marks,  233-^  A  6. 
Diameter,  I'^OOO. 
Sectional  area,  .7854  square  inch. 
Gauged  length,  10." 


Applied  loBd«. 

In  ganged  length. 

Bemarka. 

Total. 

Per  M  aare 
inch. 

Elongation. 

Set. 

Pinmda, 

785 
8,927 
7,854 
11,781 
15,708 
19,  635 
23,562 
27,489 
81,416 
32,201 
32,986 
33,772 
34,557 
85,343 
86,198 
86,913 
87,699 
88,484 
89,270 
40,056 
40,840 
40,840 
40,840 

500 
15,000 
25,000 
27.600 
28,000 
28,500 
29,000 
29,500 
30,000 
81,000 
32,000 
33,000 
34,000 
35.000 
86,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 

500 
15,000 
80,000 
15,000 

500 

500 

6,000 

10,000 

15,000 

20,000 

Povndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
52,000 
52,000 

1,000 
30,000 
60,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,  OOO 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 

1,000 
30,000 
60,000 
80,000 

1,000 

1,000 
10,000 
20,000 
80,000 
40,000 

Inch. 
0. 

.0014 
.0030 
.0040 
.0064 
.0080 
.0099 
.0117 
.0132 
.0136 
.0139 
.  0142 
•    .0147 
.0160 
.0154 
.0158 
.0161 
.0166 
.0109 
.0172 
.0178 
.0178 
.0178 

0. 

.0100 
.0169 
.0186 
.0190 
.0920 
.0955 
.0989 
.1050 
.1179 
.1310 
.1465 
.1612 
.17 
.19 
.20 
.22 
.24 
.27 
.29 
.81 
.34 
.87 
.40 

0. 
.0110 
.0250 
.0132 
.0001 

0. 
.0032 
.0070 
.0109 
.0150 

Ineh, 
0. 
0. 

Initial  load. 

Second  applioatloB. 

Third  apnlicatioD. 

The  maxiiuum  loail  was  anstelned  5  mlnntea  on 
the  second  application  and  10  minutes  on  the 
third  application  wilhoatcaasius  any  adili- 

Specimen  turned  down  in  the  stem  to  ".798 
diameter =.50  square  inch  sectional  area 
and  test  resumed  after  8  days  rest.  Gauged 
length,  10". 

Initial  load. 

Blastio  limit. 

Micrometer .  reapplied  and  adjusted  to  aero. 
Oanged  length  actually  10".  40. 

Test  discontinued. 

Test  resumed  after  resting  1  moneh. 

Micrometer  a4Justed  to  sero. 

-.0001 

-.0001 

-.0001 

0. 

.0001 
.0001 
.0001 

0. 

.0878 
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Applied  loMb. 


TotaL 


PerMoare 
Incn. 


In  ganged  length. 


Elongation. 


Set. 


Bemarkt. 


26,000 
80.000 
25,000 
20,000 
16,000 
10,000 
5,000 

500 
15,000 
80,000 
15,000 

600 
15,000 
80,000 
15,000 

500 
30,000 
35,000 

40,000 

42,500 

40,000 
30,000 
15,000 

500 
15,000 
30,000 
15,000 

600 

500 

2,500 

5,000 

7,600 

10.000 

12,500 

15,000 

17,500 

20,000 

22,500 

25,000 

27,500 

30,000 

25,000 

20,000 

15,000 

10,000 

5,000 

2,500 

600 


Pound** 

50,000 
80,000 
60,000 
40,000 
30,000 
20,000 
10,000 

1.000 
80,000 
60,000 
80,000 

1,000 
80,000 
60,000 
30,000 

1,000 
60,000 
70,000 

80,000 

85,000 

80,000 
60,000 
80,000 

1.000 
80,000 
60,000 
80,000 

1,000 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
50,000 
40,000 
80,000 
20,000 
10,000 
5,000 
1,000 


Inch, 
.0196 
.0241 
.0208 
.0168 
.0127 
.0087 
.0042 
.0004 
.0117 
.0242 
.0120 
.0004 
.0118- 
.0244 
.0128 
.0006 
.0247 
.0288 
.0869 
.0377 
.0379 
.0417 
.0428 
.0410 
.0330 
.0199 
.0034 
.0149 
.0282 
.0163 
.0031 

0. 
.6013 
.0032 
.0061 
.0060 
.0088 
.0107 
.0127 
.0147 
.0106 
.0188 
.0211 
.0234 
.0198 
.0159 
.0119 
.0079 
.0038 
.0017 
.0001 


iMh. 


After  8  miontet. 
After  13  minates* 


After  5  minutes. 


Teat  again  disoonthmed. 

Test  resumed  after  resting  2  months. 


Test  again  discontinued. 
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No.  6000. 
Marks,  234-7  A  6. 
Diameter,  l^'.OOO. 
Sectional  area,  .7854  square  incli. 
Gauged  length,  10". 


Applied  loads. 


Total. 


Pound*. 

785 
3,927 
7,854 
11,781 
15.708 
10,635 
23,562 
27.480 
31,416 
35,343 
39,270 
40.840 


600 
15,000 
25,000 
27,500 
20,000 
29,600 
80.000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
15,000 
80,000 
15,000 


500 
10.000 
20,000 
30,000 
20,000 
10,000 

500 
10,000 
20.000 
30,000 
20,000 
10,000 

600 
10,000 
20,000 
80.000 
20,000 
10,000 

500 
10.000 
20.000 
30,000 

35,000 
30,000 
20,000 
10,000 

600 
10,000 
20,000 
30.000 
20.000 
10.000 

500 
2,000 


Per  mniare 
inck. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
85,000 
40,000 
45,000 
50,000 
62,000 


1,000 
30,000 
50,000 
65,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,900 
80.000 
60.000 
80,000 


1,000 
20,000 
40,000 
60,000 
40,000 
20,000 

1,000 
20,000 
40,000 
60,000 
40,000 
20,000 

1,000 
20,000 
40,000 
60,000 
40,000 
20,000 

1,000 
20,000 
40,000 
60,000 

70,000 

60,000 

40,000 

20,000 

1,000 

20,000 

40,000 

60,000 

40,000 

20.000 

1,000 

4,000 


In  ganged  length. 


Blongation, 


Jneh. 

0. 

.0012 
.0030 
.0048 
.0062 
.0080 
.0099 
.0114 
.0130 
.0149 
.0106 
.0171 


a 

.0098 
.0164 
.0181 
.0200 
.0222 
.0298 
.0370 
.0450 
.0529 
.0622 
.0706 
.0809 
.0907 
.0689 
.0823 
.0712 


.0061 
.0140 
.0232 
.0162 
.0082 
0. 

.0067 
.0146 
.0232 
.0162 
.0082 
.0001 
.0070 
.0149 
.0232 
.0162 
.0084 
.0002 
.0070 
.0150 
.0234 
.0301 
.0306 
.0271 
.0199 
.0112 
.0019 
.0086 
.0164 
.0253 
.0182 
.0102 
.0020 


Set. 


Inch. 
0. 
0. 


.0001 


.0079 


.0580 


.0582 


BemarkB. 


InitUl  load. 


Stem  tnrned  down  to  ".798rliainoter=:  .fiOflqnare 
inch  sect  onal  area,  and  test  resnmed  after 
an  interval  of  8  days.    Qaoged  length,  10". 

Initial  load. 


Elastic  llmitb 


Test  disoontinned.  Test  restimed  after  renting 
1  month.  Micrometer  atljusted  to  aero. 
Actual  ganged  length,  10  ".0682. 


After  8  minntes. 


Itoeted  nndcr  this  load  16  honrs. 
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Applied  loads. 


Total. 


Per  square 
inon. 


Elongation 


In  ganged  length. 


Set. 


Remarks. 


Pmmdt. 
10,000 
20.000 
30,000 
20,000 
10,000 

500 
10,000 
20,000 
10,000 

500 
10,000 
20,000 

ao,ooo 

35.000 
36,000 
37,000 
38,000 
39,000 
40,000 


35,000 
30,000 
20,  OLO 
10,000 

500 
10,000 
20,000 
30,000 
20,000 
10,000 

500 

500 

2,500 

5,000 

10,000 

15.000 

20,000 

25,000 

80,000 

25,000 

20,000 

15,000 

10,000 

5,000 

500 
80, 000 

.500 
30,000 

500 


Potindf. 
20,000 
40,000 
60,000 
40,000 
20,000 

1,000 
20,000 
40,000 
20,000 

1,000 
20,000 
40,000 
60,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 


70,000 
60.000 
40,000 
20,000 

1,000 
20,000 
40,000 
60,000 
40,000 
20,000 

1,000 

1,000 

5,000 
10,000 
20,000 
30.000 
40,000 
60,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

1,000 
60,000 

1,000 
60,000 

1,000 


Inch, 
.0085 
.0163 
.0261 
.0180 
.0101 
.0020 
.0086 
.0164 
.0092 
.0020 
.0086 
.0183 
.0251 
.0310 
.0323 
.0351 
.0417 
.0510 
.0580 
.0638 
.0645 
.0650 
.0662 
.0655 
.0658 
.0059 
.0660 
.0625 
.0589 
.0508 
.0416 
.0293 
.0362 
.0442 
.0532 
.0461 
.0382 
.0296 

0. 

.0011 
.0029 
.0065 
.0103 
.0144 
.0188 
.0238 
.0203 
.0164 
.0125 
.0086 
.0043 
.0004 
.0239 
.0005 
.0238 
.0005 


Inch. 


After5Tn!nnte8. 
Aft«r  10  miuiitea. 
After  15  miuutes. 
After  20  roinutea. 
After  25  minutes. 
After  30  rainiitea. 
After  35  minutes. 
After  40  minutes. 


Test  discontinued.    Test  resumed  after  resting 
2  months. 


Test  again  discontinned. 


490 


GAUTIER   ST££L   BAK& 


No.  6061. 
Marks,  235-0  A  6. 
Diameter,  I'^OOO. 
Sectional  area,  .7854  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Semarka. 

TotaL 

Per  square 

Elongation. 

■     Bet. 

Poundi. 
785 
3,927 
7,854 
11,781 
15,708 
19,635 
23,562 
27,489 
31,416 
36,843 
39,270 
40,840 

500 
15,000 
25,000 
27.500 
30,000 
32,500 
35,000 
37,500 
39,000 
40,000 
40,500 
38,500 
39.000 
89,500 
40,000 
35,000 
26,000 
15,000 
5,000 
5,000 
16,000 
25,000 
35,000 
25,000 
15,000 
5,000 
6,000 
15,000 
25,000 
35,000 
25,000 
15,000 
5,000 
5,000 

5,000 
6,000 
15,000 
25,000 
35,000 
25,000 
15,000 
6,000 

600 
10.000 
20,000 
30,000 
20,000 
10,000 

51)0 
10,000 
20,000 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
62,000 

1,000 
80,000 
50,000 
65,000 
60,000 
66,000 
70,000 
75,000 
78,000 
80,000 
81.000 
77,000 
78,000 
79,000 
80,000 
70,000 
60,000 
30,000 
10,000 
10,000 
30,000 
60,000 
70,000 
50,000 
30,000 
10,000 
10,000 
80,000 
50,000 
70,000 
50,000 
30.000 
10,000 
10,000 

10,000 
10.000 
30,000 
50,000 
70,000 
60,000 
30,000 
10,000 

1,000 
20,000 
40,000 
60,000 
40.000 
20,000 

1.000 
20,000 
40,000 

InOi. 

0. 

.0012 
.0030 
.0048 
.0062 
.0080 
.0099 
.0115 
.0131 
.0150 
.0108 
.0173 

0. 

.0098 
.0164 
.0181 
.0200 
.0219 
.0237 
.0254 
.0269 
.0278 

Inch. 
0. 
0. 

luitialload. 

Stem  turned  down  to  ".7M  diameter  =.50 
square  inch  sectional  araa.  Rested  8  days, 
then  test  resnmed.   Gauged  length,  10". 

iDitialload. 

• 
Elastic  limit. 

Rested  40  honrs,  the  load  falling  from  10,000  to 
5,000  pounds  per  square  inch  in  the  meantime. 

Te«t  discontinued. 

Test  resumed  after  resting  1  month. 

Micrometer  reset  to  aero. 

0. 

0. 

0. 
X). 

0. 

0. 

0. 

.666i 

.0003 

.0531 
.0650 
.1011 
.1037 
.1002 
.0928 
.0843 
.0739 
.0707 
.0781 
.0802 
.0962 
.0893 
.0730 
.0730 
.0711 
.0788 
.0869 
.0961 
.0891 
.0816 
.  07:^0 
.0713 

.0712 
.0712 
.0784 
.0869 
.0960 
.0690 
.0812 
.0720 

0. 
.0050 
.0122 
.0206 
.  0i:i8 
.0001 

-.0003 
.0058 
.0131 

.0678 

.0681 

.0683 

.0681 

.0684 
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Applied  loads. 

In  gangod  length. 

CemarkB. 

Total. 

Perrauare 
inch. 

Elongation. 

Set. 

Foundt. 
80,000 
20,000 
10,000 

500 
10.000 
20,000 
30,000 
20,000 
10,000 

500 

500 

2,500 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

25,000 

20,000 

15.000 

10,000 

5,000 

2,500 

500 

5,000 

15,000 

25,000 

30,000 

25,000 

15,000 

5,000 

500 

Poundt. 
60,000 
40,000 
20,000 

1,000 
20,000 
40.000 
60,000 
40,000 
20,000 

1,000 

1,000 
6,000 
10,000 
20,000 
30.000 
40,000 
50,000 
60,000 
50,00b 
40,000 
30,000 
20,000 
10,000 
5,000 
1,000 
10,000 
30,000 
50,000 
60,000 
50,000 
80,000 
10,000 
1,000 

Ineh. 
.0210 
.0141 
.0068 

—.0002 
.0060 
.0135 
.0211 
.0142 
.0009 

—.0001 

0. 
.0010 

.oo:i2 

.0067 
.0103 
.0137 
.0174 
.0212 

Ineh. 

TeAt  again  diflcontfnned. 

Teat  resumed  after  resting  2  months. 

Test  again  disc^ntlnned. 

.0180 
.0145 
.0111 
.0079 

.0043 
.0024 
.0009 
.0030 



.0106 
.0178 
.  0214 
.0181 
.0112 
.0038 
.0006 
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OAUTIER   STEEL   BARS. 


Ko.  5062. 
Marks,  230-11  A  6. 
Diameter,  l^.OOO. 
Sectional  area,  .7854  square  inch. 
Gauged  length,  10''. 


Applied  loads. 


Total. 


Per  sqnare 
inon. 


Elongation. 


In  gauged  length. 


Set. 


Bemarlu. 


Foundf. 

786 

3,027 

7,854 

11,781 

15, 708 

19,635 

23,562 

27,4«9 

31, 416 

35,343 

39,270 

40,840 


600 
16,000 
25,000 
15,000 
27,500 
30,000 
32, 500 
35,000 
25,000 
15,000 
5,000 
5,000 
15,000 
25,000 
35, 000 
36, 500 
34,000 

34.500 
25.000 
15,000 
5,000 
5,000 
15,000 
25,000 
15.000 
6,000 


500 

5,000 
15, 000 
25,000 
15,000 

5,000 
500 

5,000 

16,000 

500 

15.000 

5,000 
500 

5,000 
15,  OUO 
25,000 

30.000 


Pounds. 
1,000 
6,000 
10,000 
16, 000 
20,000 
26.000 
30.000 
85,000 
40,000 
45,000 
50,000 
62,000 


1,000 
80,000 
60,000 
30,000 
55,000 
60,000 
65,000 
70,000 
60,000 
30,000 
10, 000 
10,000 
30,000 
60,000 
70.000 
73.000 
68,000 

69,000 
60,000 
30,000 
10,000 
10,000 
30.000 
60,000 
30,000 
10,000 


1,000 

10,000 
30,000 
60,000 
30,000 
10,000 

1,000 
10,000 
30,000 
50,000 
30,000 
10,000 

1,000 
10.000 
30,000 
60,000 

60,000 


Inch. 

0. 

.0012 
.0031 
.0050 
.0067 
.0081 
.0100 
.0118 
.0i32 
.0150 
.0168 
.0173 


.0099 
.0169 
.0100 
.0183 
,0201 
.0220 
.0239 
.0170 
.0100 
.0030 
.0030 
.0100 
.0170 
.0240 
,  0252 
.0323 
.0532 
.0660 
.0599 
.0510 
.0422 
.0401 
.0479 
.0500 
.0489 
.0410 


Inch. 

0. 

0. 


Initial  load. 


.0002 

'.bm 


.0U70 


stem  turned  down  to  ".708  dianieter=  .50  sqnare 
inch  sectional  aiea;  rested  0  days;  then  test 
resumed. 

Initial  load. 


.0370 


.0032 
.0109 
.0190 
.0120 
.0042 
.0004 
.0038 
.0110 
.0190 
.0119 
.0041 
.0004 
.0038 
.0110 
.0190 
.0190 
.0240 
.0242 


Elastic  limit;  load  fell. 
Elongation  after  6  minutes. 


Test  discontinued. 

The  elongation,  ".0660,  did  not  exhaust  tlie 
stretch  of  the  bar  under  that  load.  The  load 
was  momentarily  applied  and  released  while 
elongation  was  in  progress.  The  test  was 
discontinued  for  two  purposes ;  to  ascertain 
-whether  there  is  an  exaltation  in  elastic  limit 
after  resting,  and  to  observe  the  recovery  in 
the  modulusof  elasticity  due  to  resting. 

Tost  resumed  after  resting  1  month.  Miorom- 
eter  reset  to  sero. 


After  10  minut4M. 
After  10  minutes. 


GAUTIER   STEEL   BARS. 
No.  5062— Oontiiiuea. 
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Applied  loftdB. 

In  ganged  lengths. 

• 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

Pounds. 

25,000 

15,000 

6,000 

600 

5,000 

16,000 

25,000 

15,000 

6,000 

600 

500 

2.500 

6,000 

10,000 

15,000 

20,000 

25,000 

30,000 

25,000 

20,000 

15,000 

10,000 

5,000 

2,500 

500 
30,000 

500 
30,000 

500 
30,000 

500 

Pounds. 
50,000 
30,000 
10,000 

1.000 
10,000 
30,000 
60.000 
30.000 
10,000 

1,000 

1,000 

6.000 
10.000 
20,000 
80,000 
40,000 
60,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

5,000 

1,000 
60,000 

1,000 
60,000 

1,000 
60,000 

1,000 

Ineh. 
.0209 
.0133 
.0052 
.0011 
.0042 
.0117 
.0198 
.012A 
.0050 
.0011 

0. 
.0014 
.0030 
.0005 
.0101 
.0139 
.0180 
.0228 
.0194 
.0159 
.0123 
.0084 
.0044 
.0022 
.0005 
.0225 
.0010 
.0228 

Inch. 

• 

Test  again  discontlnned. 

Test  resumed  after  nsting  2  months. 

.0009 
.0229 
.0011 

Test  discon  tinned. 

494 


gautier  steel  bars. 
Second  Set  of  Experiments. 


Tension  tests  of  seven  specimens  representing  tlie  Gantier  steel  bars 
used  in  endurance  tesi  g. 
Specimens  taken  from  outer  ends  of  ruptured  endurance  shafts. 

Fonn  of  specimens, 
< S"  ^ 


'So.  50G3. 
Marks,  226-1 A  3. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  Donare 
inch. 

Elongation. 

Set. 

Poundt. 

250 
1,250 
2.500 
5,000 
7,500 
8,750 
10,000 
11,250 

11,500 

11,750 
12,000 
12.250 
12,500 
13,000 
13,600 
14,000 
14,500 
15,000 
15.500 
16,000 
16,500 
17,000 
0 

Poundi, 
1.000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
45,000 

46,000 

47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
0 

JneJies. 
0.  ' 
.0009 
.0021 
.0048 
.0063 
.0074 
.0085 
.0095 
C       .0101 
)       .1489 
.1510 
.1630 
.1710 
.1880 
.2200 
.2640 
.31 
.37 
.41 
.50 
.61 
.77 
1.23 
1.68 

Inch. 
0. 

Initialload. 
Elastic  limit 

Tensile  strength. 
=  26. 3  per  cent. 

.0U02 

.0002 

Elongation  of  inch  sections,  ".19,  "24,  ".47»,  ".24,  ".23,  ".21. 
Diameter  at  fracture,  ".39.   Area,  .1194  square  inch. 
Contraction  of  area,  52.2  per  cent. 
Fractured  3"  from  neck.    Appearance,  fine  silky. 


GAUTIEK   STEEL   BARS. 
No.  5064. 
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Marks,  224-2  A  4. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  6''. 


AppUod  loads. 

In  ganged  length. 

Remarks. 

Total. 

PersqiMve 
inch. 

Elongation. 

Set. 

Pounds. 
260 
1,250 
2,600 
6,000 
7,500 
8,750 
10,000 
11,250 
11,600 
11,750 
12,000 
11,000 
11,260 
11«600 
11,760 
12,000 
12,500 
13,000 
13,500 
14,000 
14,500 
16,000 
16,600 
16,000 
16,600 
17,000 
17,500 
17,840 
0 

P<mndi. 
1.000 
6,000 
10,000 
20,000 
30,000 
86.000 
40.000 
45,000 
46,000 
47,000 
48.000 
44,000 
45.000 
46,000 
47,000 
48,000 
50,000 
62,000 
64,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
71,860 
0 

'    Jnehet, 
0. 

.0009 
.0020 
.0039 
.0069 
.0069 
.0080 
.0090 
.0092 
.0096 
.0098 
.0500 
.1200 
.1230 
.1290 
.1890 
.1600 
.18 
.20 
.22 
.27 
.80 
.36 
.40 
.48 
.68 
.77 
1.16 
1.46 

Inch. 
0. 
0. 

Initial  load. 
Slasticliniit;  loadfelL 

Tensile  strength. 
=  24. 2  per  cent. 

0. 

0. 

Elongation  of  inch  sections,  ".18,  ".42  •,  ".27,  ".22,  ".19,  ".17. 
Diameter  at  fractore,  ".40.    Area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  2",5  from  neck.    Appearance,  fine  silky. 
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GAUTIER   STEEL   BAEa 
No.  5065, 


Marks,  22S-3  A  5. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


AppHedloadB. 

In  ganged  length. 

Remarka. 

Total. 

Per  square 

Elongation. 

Set. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11.250 

12,500 

13,000 

13,250 

Poundt. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
'     45,000 
50,000 
62,000 
63,000 

Inehe$. 

0. 

.0008 
.0018 
.0039 
.0060 
.0080 
.0090 
.0101 
.0104 
'.0140 
.1001 
.1140 
.1200 
.1280 
.1350 
.1430 
.16 
.18 
.20 
.22 
.25 
.28 
.31 
.36 
.40 
.48 
.59 
.76 

1.02 

1.44 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
=  24  per  cent. 

0. 

0. 

13,500 
13,750 
14,000 
14,250 
14,500 
15.000 
15,500 
16.000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20.000 
20,500 
20,730 
0 

64,000 
55,000 
56,000 
67,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
82,920 
0 

Elongation  of  inch  sections,  'M7,  ''.21,  ".39,  ".31,  ".20,  ".16. 
Diameter  at  fracture,  ".38,    Area,  .1134  square  inch. 
Contraction  of  area,  54,6  per  cent. 
Fractured  3".7  from  neck.    Appearance,  line  silky. 


GAUTIER   STEEL  BABS. 

No.  6000. 

Marks,  222-^  A  4. 
Diameter,  ''.564.  , 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


497 


▲ppUed  loads. 

In  ganged  length. 

JEteniarka. 

TotoL 

Peraqiuure 
inch. 

Elongation. 

Set. 

Poundt, 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
13,750 
14,500 
14,750 
15,000 
15,250 
15,500 
16,000 
16,600 
17,000 
17,500 
18.000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25.000 
25,500 
26,000 
26.500 
26,820 
0 

Powndi, 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45.000 
50,000 
55.000 
68,000 
69,000 
60,000 
61,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
04,000 
06,000 
08.000 
100,000 
102,000 
104,000 
106,000 
107,280 
0 

0. 

.0006 
.0019 
.0040 
.0061 
.0082 
.0092 
.0102 
.0112 
.0121 
.0578 
.0601 
.0620 
.0659 
.0745 
.0820 
.0912 
.0990 
.1070 
.1180 
.1300 
.14 
.15 
.17 
.18 
.19 
.21 
.22 
.24 
.27 
.29 
.32 
.37 
.41 
.49 
.62 
.88 

LOO 

Inch, 

0. 
0. 

Inltialload, 
Elastic  limit. 

Tensile  strength, 
=  17. 7  per  CUD  L 

0. 

0. 
.0001 

- --^ ••••-••• 

Elongation  of  inch  sections,  ".13,  ".25»,  ".24»,  .''10,  'M5,  'M3. 
Diameter  at  fracture,  ".45.    Area,  .1590  square  inch. 
Contraction  of  area,  30.4  per  cent. 

Fractured  2".4  from  neck.    Appearance,  silky,  interspersed  with  fine 
grauulation. 

H.  Ex.  92 32 
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GAUTIER   STEEL   BAE8. 


No.  50G7. 


Marks,  221-7  Ai. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6'^ 


^  Applied  loads. 

In  ganged  length. 

Beinarka. 

Total. 

Per  8Q  nare 
incn. 

Elongation. 

Set. 

PoundM, 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12,600 
13,750 
14,000 
14,250 
14.500 
14,760 
15,000 
15,500 
16,000 
16,600 
17,000 
17,500 
18,000 
18,500 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
31,080 
0 

Pounds, 
1.000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
55.000 
66,000 
57,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120.000 
124,000 
124,820 
0 

Ineh. 

0. 

.0008 
.0019 
.0039 
.0059 
.0080 
.0100 
.0110 
.0112 
.0115 
.0150 
.0210 
.0242 
.0298 
.0350 
.0410 
.0460 
.0520 
.0580 
.0640 
.OfOO 

Inch. 
0. 
0. 

Initial  load. 

0. 
0. 

Kioatic  limit. 

.08:)0 

.0965 

■M 

.15 
.18 
.20 









.22 
.26 
.30 
.38 
.56 
.63 
.71 

Tcniiile  otren/s^li. 

=  11. 8  per  cent. 

Elongation  of  inch  sections,  ".10,  ".15,  ".17»,  ".10,  ".10,  ".09. 
Diamter  at  fracture,  ".50.    Area,  .1064:  square  inch. 
Contraction  of  area,  21.4  per  cent. 

Fractured  2".4  from  neck.    Appearance,  granular,  radiating  from 
a  silky  spot  at  the  circumference. 


GAUTIEB   STEEL   BARS. 
No.  50G8.       . 
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Marks,  220-9  A4. 
Diameter,  ".664. 
Sectional  area,  .25  square  incb. 
Gauged  leugtb,  6". 


Appltod  loads. 

In  ganged  length. 

Bemarks. 

Total. 

^•^n-ar* 

Elongation. 

Set. 

Poundi. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,600 
13,750 
15,000 
16,250 
17,500 
18,750 
20,000 
20,250 
20,500 
20,760 
19,000 
19,250 
19,500 
19,750 
20,000 
20,500 
21«000 
21,500 
22,000 
22.500 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
33,740 
0 

Poundi. 

1,000 

5,000 

10,000 

20,000 

80,000 

40.000 

45,000 

50,000 

55,000 

60,000 

66.000 

70,000 

75,000 

80,000 

81.000 

82,000 

83,000 

76,000 

77,000 

78,000 

79,000 

80,000 

82,000 

84,000 

86.000 

88,000 

90,000 

90,000 

100,000 

104,000 

108.000 

112,000 

116,000 

120,000 

124,000 

128.000 

132,000 

134,960 

0 

Inch. 
0. 

.0009 
.0019 
.0040 
.0060 
.0080 
.0089 
.0100 
.0110 
.0120 
.0131 
.0141 
.0151 
.0161 
•       .0163 
.0165 
.0168 
.0220 
.0230 
.0280 
.0440 
.0685 
.0710 
.0750 
.0790 
.0830 
.0693 
.10 
.11 
.12 
.13 
.16 
.18 
.20 
.22 
.25 
.29 

Inch. 
0. 
0. 

Initial  load. 

ElaaUo  limit;  load  foIL 

Tensile  strength. 
=  4  per  cent. 

0. 

0. 
0. 
0. 
0. 
0. 

.24 

Elongation  of  inch  sections,  ''.04,  ".05,  ".04,  ".04,  ".04,  ".03, 
Fractured  at  the  neck.    Appearance,  iine  silky. 
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OAUTIEH   STEEL   BARS. 


No.  6069. 
MarkB,  212-11  A  3. 
Diameter,  ''.564. 
Sectioual  area,  .25  square  inch. 
Gauged  length,  6^'. 


Applied  loftda. 

In  ganged  length. 

RemarkA. 

Totia. 

PerMoare 
inch. 

Elongation. 

Set. 

P<mndM. 
250 
1,250 
2.600 
6,000 
7.600 
10,000 
12,500 
13.760 
15,000 
16,250 
17,500 
17,750 
18,000 
16,750 
17,000 
17,250 
17,600 
17,760 
18,000 
18.250 
18.600 
19,000 
19,600 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33.000 
33,080 
0 

Potmdt. 

1,000 

6,000 

10,000 

20.000 

80,000 

40,000 

50,000 

65,000 

60,000 

65,000 

70.000 

71,000 

72,000 

67,000 

68.000 

69,000 

70,000 

71,000 

72,000 

73,000 

74.000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104.000 

108,000 

112,000 

116,000 

120,000 

124,000 

128,000 

132,000 

132,320 

0 

Inch. 

0. 

.0009 
.0019 
.0039 
.0059 
.0080 
.0100 

Inch, 
11. 

IiiitUlload. 

.0110 
.0121 

Elastio  limit. 

.0131 

.  0143 

.0150 

.0160 

.0207 

.0300 

.0500 

.0512 

.0527 

.0550 

.0570 

.0600 

.0660 

.0718 

.0760 

.0858 

.0080 

.1098 

.1218 

.14 

.16 

.18 

.20 

.22 

.24 

.28 

.35 

.40 

.60 

.58 

Load  full. 

Tcnnile  strength. 

=  9. 7  per  cent. 

Elongation  of  inch  sections,  ".10,  ".12»,  'MO,  ''.09,  ".09,  ".08. 
Diameter  at  fracture,  ".52.    Area,  .2124  square  inch. 
God  traction  of  area,  15  per  cent. 

Fractured  1".6  from  neck.    Appearance,  line  granular,  radiating 
from  a  point  in  the  circumference. 


ENDURANCE  OF  ROTATING  SHAFTS 


FROM 


GAUTIEE  STEEL  BAES. 
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THE  ENBXrBANOE  TESTS  OF  ROTATIHO  SHAFTS. 

The  investigations  of  previous  years  are  continued  in  the  tests  of  these 
shafts,  all  of  which  are  specimens  from  a  lot  of  Gautier  steel  bars  origi- 
nally 14"  diameter,  and  turned  down  to  1"  diameter  tbr  these  tests. 

The  shafts  are  supx)orted  on  bearings  33'^  apart,  and  are  loaded  at  the 
middle  on  two  bearings  each  J''  long,  and  spaced  4''  apart,  center  to 
center^ 

The  speed  of  rotation  employed  was  either  400  or  about  1,600  per 
minute,  the  details  stating  which  speed  was  used  in  individual  cases. 

The  shafts  were  run  at  the  temperature  of  the  testing  laboratory,  or 
at  the  temperature  of  35  o  F.,  being  kept  at  these  temperatures  by  means 
of  cold  water  played  on  the  shaft  by  several  jets,  the  shaft  running 
partly  submerged  in  a  trough  which  retained  part  of  the  water  played 
on  the  Shalt. 

Under  the  higher  speed  of  rotation  an  envelope  of  the  water  was 
carried  around  by  the  shaft  and  substantially  the  same  cooling  effect 
resulted  as  though  the  water  level  in  the  trough  was  above  the  top  ele* 
ment  of  the  shaft. 

Some  of  the  shafts  were  cooled  to  zero  temx>erature  before  testing 
began,  and  others  cooled  considerably  below  the  temperature  of  melt- 
ing ice,  but  these  shafts  if  still  kept  surrounded  by  the  cooling  mixture 
of  snow  and  salt  soon  reached  a  temperature  of  about  30  ^  F.,  and  went 
higher  if  the  cooling  mixture  was  discontinued. 

With  present  facilities  it  is  impracticable  to  run  a  shaft  continuously 
at  a  temperature  below  about  35  o  F. 

With  a  high  speed  of  rotation  and  under  a  high  ftber  stress  the  quan- 
tity of  heat  developed  can  be  conveniently  cared  for  with  ice  water, 
but  to  maintain  a  lower  temi)erature  some  practical  difficulties  are 
encountered. 

The  water  carried  around  wit^  the  shafts  has  a  temperature  a  little 
above  melting  ice;  cylindrical  surfaces  of  the  shafts  do  not  seem  to  be 
below  350  F. 

One  test,  No.  272,  was  made  in  which  the  shaft  was  alternately  cooled 
and  allowed  to  run  warm  by  the  application  and  removal  of  the  cooling 
fluid. 

Attention,  with  these  tests,  was  chiefly  centered  on  the  total  number 
of  rotations  the  difl'erent  grades  of  steel  would  endure  under  different 
flber  stresses,  and  observing  whether  the  range  in  temperature  between 
about  350  and  70  o,  or  at  temperatures  not  far  above  atmospheric,  would 
cause  a  material  change  in  the  number  of  rotations  necessary  to  pro- 
duce rupture. 

If  this  range  in  temperature  is  adequate  to  cause  variations  in  endur- 
ance, the  fact  is  obscured  by  other  causes,  as  the  results  show  in  some 
cases  the  shafts  run  at  70^  falling  short  of  and  in  other  oases  exceeding 
the  endurance  of  shafts  run  at  35°. 
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Shaft  "So.  272,  of  0.161  carbon  steel,  tested  under  conditions  of  alter- 
nate cold  and  heat,  so  far  exceeded  the  endurance  of  other  shafts  of  the 
same  grade  of  steel  as  to  justify  the  belief  that  the  higher  tempera- 
tures to  which  it  was  exposed  contributed  toward  increased  endurance. 
The  maximum  temperature  reached  by  this  shaft  was  218^  F. 

When  the  fiber  stresses  were  40,000  pounds  per  square  inch  and 
upward,  some  of  the  higher  carbon  shafts  showed  superior  endurance 
to  the  softer  steels,  yet  this  was  not  always  the  case,  and  examples  are 
shown  of  the  highest  carbon  steels  showing  a  lower  endurance  thai) 
the  milder  grades! 

When  the  fiber  stresses  were  35,000  x>ounds  per  square  inch,  each 
grade  of  metal  showed  a  greatly  increased  endurance  over  the  higher 
stresses,  and  under  this  stress  the  higher  carbons  displayed  superior 
results.  So  abrupt,  however,  is  this  increase  in  the  number  of  repeti- 
tious of  stresses  necessary  to  produce  rupture  as  to  suggest  that  under 
certain  conditions  of  loading  none  of  these  steels  possess  the  ability  to 
resist,  for  what  could  be  termed  practically  an  indefinite  period,  alter- 
nate stresses  so  high  as  35,000  pounds  per  square  inch. 

The  question,  which  has  been  so  long  under  discussion,  concerning 
the  maximum  stress  a  metal  is  capable  of  enduring  an  indefinite  period 
seems  to  be  left  by  steel  of  recent  manufacture  very  near  the  point  that 
the  earliest  tests  on  this  subject  left  it.  Such  is  the  case  from  a  general 
comparison  of  results. 

These  tests  will  be  extended  to  a  wider  range  of  material  in  which 
maximum  tensile  strength  ha^  been  readied  by  both  chemical  compo- 
sition and  by  mechanic^  manipulation. 

Following  the  records  of  the  shafts  appear  the  results  of  tensile  tests 
of  annular  specimens  taken  from  ruptured  shafts.  A  number  of  the 
tests  pertain  to  material  reported  in  the  last  year's  Report  of  Tests. 

These  annular  specimens  were  taken  one  from  the  middle  of  the 
shaft  and  one  from  the  end.  The  end  specimen  was  taken  in  order  to 
have  a  direct  comparison  with  specimens  as  near  each  other  as  con- 
sistent, whereby  the  changes  in  properties  at  the  middle,  where  the 
greatest  bending  stress  occurred,  could  be  studied. 

A  table  compiled  from  the  endurance  tests  and  the  tests  of  the  annu- 
lar specimens  follow  these  remarks.  In  the  tabulation  the  loss  or  gain 
of  the  middle  specimen  over  the  end  one  is  given. 

From  thirteen  shafts  themiddle  specimens  give  higher  tensile  strength 
and  from  three  shafts  lower  tensile  strength  than  the  end  specimens. 
The  latter  specimens  are  supposed  to  represent  the  material  in  its 
original  state. 

It  has  been  expected  that  these  annular  specimens  would  indicate 
some  of  the  phases  through  which  the  metal  passes  prior  to  rupturci 
and  it  appears  that  data  of  an  interesting  nature  are  here  presented. 

The  fact  that  so  great  gains  appear  in  the  middle  specimens — 14,350 
and  21,320  pounds  per  square  inch — ^is  believed  to  show  that  the  metal 
passes  through  a  maximum  stage  of  resistance  when  subjected  to  alter- 
nate stresses. 

Although  we  appear  to  rupture  the  metal  by  means  of  fiber  stresses, 
it  may  be  below  the  tensile  elastic  limit  of  the  material,  yet  before  so 
doing  a  higher  state  of  tensile  resistance  is  reached  than  that  developed 
by  a  test  once  applied  and  continued  until  rupture  occurs. 

Furthermore,  in  reaching  this  advanced  tensile  strength  exhaustion 
of  toughness  takes  place. 

From  the  results  of  other  experiments  on  the  introduction  of  internal 
strains  it  seems  highly  probable  that  internal  strains  in  these  endur- 
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ance  shafts  may  reinforce  or  augment  the  external  stresses  and  rupture 
ensue  from  the  combined  effect  of  internal  strains  and  external  stresses. 

It  would  not  be  expected  in  case  this  hypothesis  should  be  found 
true  that  all  of  the  annular  specimens  tested  would  be  in  a  condition 
to  show  the  maximum  tensile  strength  attainable  in  the  metal;  in  fact, 
occasional  specimens  only  would  be  met  with  in  these  ruptured  shafts 
in  which  the  maximum  strength  remained. 

Incipient  cracks  had  formed  in  some  of  the  tested  annular  specimens, 
and  they  would  necessarily  weaken  the  specimens. 

If  the  metal  in  these  transverse  shafts  really  passes  to  a  maximum 
resistance  above  the  normal  tensile  strength,  then  the  tensile  strength 
of  the  metal  would  seem  to  be  a  function  of  its  resistance  to  alternate 
stresses. 

The  experiments  rei)orted  in  the  tests  of  1893  showed  superior  endur- 
ance of  shafts  tested  at  a  temperature  approaching  a  blue  heat,  and  at 
this  temperature  it  is  known  that  steel  possesses  a  higher  tensile  strength 
than  at  higher  or  lower  temperatures;  hence,  so  far  as  the  evidence  of 
these  shafts  go,  it  is  consistent  with  the  hypothesis  that  metals  pass  to 
a  state  of  maximum  strength,  although  subsequently  ruptured  under 
a  stress  apparently  less  than  the  primitive  elastic  limit  as  the  latter  is 
defined  by  the  usual  tensile  test. 

So  many  important  questions  depeud  upon  the  correct  explanation 
and  definition  of  how  metals  fail  under  repeated  stresses,  these  inves- 
tigations will  continue  using  steels  differing  widely  in  composition  and 
where  mechanical  treatment  has  been  carried  to  a  maximum  in  elevat- 
ing the  physical  properties.  • 
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Tension  Tests  of   Annular   Specimens  prom  Buptubed 
Endurance  Shafts. 

Form  of  9peoimen9» 


Material  from  Gantier  steel,  1\"  bars. 

The  marks  give  the  distingaishing  number  which  signifies  the  grade 
of  the  metal,  also  the  letter  of  the  bar  and  number  of  specimens  taken 
from  that  bar. 

No.  6070. 

Annular  Specimen  from  Outer  End  of   Endurance  Shaft 

No.  273. 
Marks,  1  Oi. 

T\\^^^^^^  ( exterior,  r^ 
^"""^^^'^'i  interior,  ^900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1''. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

TotiJ. 

Per  square 
incn. 

Elongation. 

Sot. 

Founds, 
149 
745 
1,400 
2,235 
2,960 
3,725 
4,470 
5,215 
5,960 
.•,705 
«,854 
7.003 
C407 
C566 
6,705 
7,450 
8,195 
8,940 
9,685 
9,776 

Founds, 
1,000 
5,000 
10,000 
15,0C0 
20,000 
25.000 
80,000 
35.000 
40.000 
46,000 
46,000 
47,000 
43,000 
44.000 
45.000 
50,000 
55,000 
60,000 
66,000 
65,610 

InOi, 

0. 

.0001 
.0004 
.0006 
.0007 
.0009 
.0011 
.0012 
.0014 
.0016 
.0017 
.0017 
.0066 
.0099 
.0224 
.03 
.05 
.09 
.90 
.80 

Inch. 
0. 

Initial  load. 

BlasUo  limit}  liMd  OIL 

0. 

0. 
.0001 

Elongation  of  inch  section,  *'A7. 
Exterior  diameter  at  fracture,  ^^76i 
Appearance  of  fracture^  silky. 
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No.  6071. 

ANNuiiAR  Specimen  prom  Middle  of  Endurance  Shaft  No.  273. 


Marks,  1  Oi. 

Tki^^^i^^^  S  exterior,  1". 
^"^°^^*^i  interior,  ".900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  ganged  length. 

Bemarke. 

TotiO. 

Porsqiisra 
Inch. 

Elongation. 

Set. 

Potmdt. 
149 
745 
1,490 
2:235 
2.960 
8.725 
4,470 
5.215 
5.900 
e.556 
8,705 
6,556 
6.705 
6.854 
7.008 
7,152 
7,801 
7,450 
8,195 
8.940 
9,685 
9.826 

1.000 
5,000 
10,000 
16.000 
20,000 
25,000 
80,000 
85.000 
40,000 
44.000 
45,000 
44,000 
45,000 
46.000 
47.000 
48.000 
48,000 
60,000 
55,000 
60,000 
65,000 
66,960 

Inch. 

0. 

.0001 
.0003 
.0006 
.0008 
.0010 
.0011 
.0014 
.0015 
.0018 
.0045 
.0089 
.0175 
.0185 
.0209 
.0227 
.0248 
.0879 
.04 
.07 
.14 
.22 

Inch, 
0. 

FIiuiMa  Ifmlt. 

0. 
0. 
.0001 

.Load  fell. 

Tensile  strength. 

.0259 

Elongation  of  inch  section,  ''.43. 
Exterior  diameter  at  fracture,  ".77. 
Appearance  of  fracture,  silky. 
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No.  6072. 
Speoihsn  from  Outer  End  of  Enduranoe  Shapt  No.  243. 

Marks,  1  Bi. 

Tki^^^4'^^  i  exterior,  V. 
Diameters,  J. ^^ri^^'„^ 

Sectional  area,  .149  square  inch. 
Oanged  length,  1". 


Applied  loads. 

In  gaoged  length. 

Kemarks. 

Totaa. 

Per  sqaare 
inch. 

Elongation. 

Set. 

PaundM, 
149 
745 
1,490 
2,235 
2,980 
3,725 
4,470 
5,215 
5,960 

6,109 
6,258 
6,407 
6,556 
6.854 
7,450 
7,748 
8,046 
8,394 
8,642 
8.940 
8,978 

Powndt, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 

41,000 
42,000 
48.000 
44,000 
4«,000 
50,000 
52,000 
54,000 
56,000 
56,000 
60.000 
60,250 

Inch, 

0. 

.0001 
.0004 
.0006 
.0009 
.0010 
.00J2 
.0014 
.0015 
.0222 
.0238 
.0204 
.0291 
.0304 
.04 
.05 
.06 
.08 
.10 
.13 
.18 
.28 

Inch. 
0. 

IniUal  load. 
ElaatloUintl. 

Tensile  strangth. 

0. 

Elongation  of  inch  section,  ''.46. 
Exterior  diameter  at  fracture,  ".76. 
Appearance  of  fracture,  silky. 
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No.  6073. 
Specimen  from  Middle  op  Endurance  Shaft  No.  343. 

Marks,  IBi. 

Diameters,  i  ?^*®^^^>  ,y'- 

*  ]  interior,  ''.900. 

Sectional  area,  .149  squ^ire  inch. 
Gauged  length,  1''. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 

Elongation. 

Set. 

Poundt. 
140 
745 
1,400 
2,285 
2,000 
8,725 
4,470 
5,215 
5,060 
6,100 
6,258 
6,407 
6,556 
6,705 
6,884 
7,008 
7,158 
7,801 
7,450 
7,748 
8,046 
8,642 
8,040 
0.238 
0.887 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000 
58,000 
60,000 
62,000 
68,000 

Tneh. 

0. 

.0001 
.0008 
.0004 
.0006 
.0006 
.0010 
.0013 

,  .0015 
.0016 
.0018 
.0047 
.0055 
.0074 
.0078 
.0100 
.0117 
.0125 
.0142 
.0170 
.0225 
.03 
.04 
.05 

Jmh. 
0. 

Initial  load. 
Elastic  limit 

Tensile  stxength. 

0. 

0. 

.0120 



Elongation  of  inch  section,  'M2. 

Exterior  diameter  at  fracture,  ''.93. 

Apx>earance  of  fracture,  silky,  with  small  discolored  sections. 

Fractured  outside  the  V^  gauged  length.  Upwards  of  fifty  short 
minute  lines  of  fractures  were  opened  during  the  progress  of  the  test. 
These  lines  were  circumferential  in  their  direction^  and  from  ''.02  to  ''.06 
long,  being  mere  visible  lines  in  width. 

The  me^  at  the  sides  of  these  cracks  was  discolored,  indicating  that 
the  formation  of  the  cracks  occurred  prior  to  this  tensile  test,  and  they 
were  doubtless  formed  during  the  rotating  test. 
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No.  5074. 

Specimen  from  Outer  End  of  Enduranoe  Shaft  No.  230. 


Marks,  1  A«. 

rii^^^x^^  ( exterior,  1". 
Diameters,  |.^^^^.^^%,^ 

Sectional  area,  .149  square  inch. 
Gauged  length,  V. 


AppUed  loads. 

In  ganged  length. 

BamarlcB. 

Total. 

Per8<rDare 
inok. 

Set. 

Poundt. 
140 
745 
1,400 
2,236 
2,060 
8,726 
4,470 
5,215 
6,060 
6,100 
6,258 
5,811 
6,060 
6,666 
7.162 
7,450 
7.748 
8,046 
8,844 
8,642 
8,040 

Pound*. 
1,000 
6.000 
10,000 
16,000 
20,000 
26,000 
80,000 
86,000 
40,000 
41.000 
42.000 
80,000 
40,000 
44,000 
48,000 
60.000 
62,000 
54,000 
66.000 
68,000 
60,000 

Inch, 

0. 

.0008 
.0004 
.0006 
.0008 
.0000 
.0012 
.0014 
.0016 
.0017 
.0018 
.0020 
.0220 
.03 
.04 
.06 
.07 
.00 
.10 
.14 
.27 

Inch, 
0. 

Initial  load. 
Klastio  limit 
Tensile  strength. 

.0001 

.0001 



Elongation  of  inch  section,  '^46. 
Exterior  diameter  at  fracture,  "M. 
Appearance  of  fracture,  silky. 
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ENDURANCE   OP   ROTATING   SHAFTS. 
No.  5076. 


Annular  Spboihen  from  Middle  of  Endurance  Shaft  No.  230. 

Marks,  1  Ae. 

Diameters  !  ^^t^^ior,  1". 
uiameters,  ^  interior,  ".900. 

Sectional  area,  .149  square  inch. 
Gauged  length,  !"• 


Applied  loads. 

In  ganged  length. 

Seniarks. 

Total. 

Per  square 
inch. 

Set. 

Pounds. 
149 
746 
1,490 
3,236 
2,980 
8,725 
4,470 
5,215 
5,960 
6,407 
6,556 
6,705 
6,854 
7,003 
7,152 
7,301 
7,450 
7,748 
8.046 
8,940 
9,536 

10,122 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35.000 
40,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
54,000 
60,000 
64,900 
67,930 

Inch. 

0. 

.0001 
.0003 
.0005 
.0007 
.0009 
.0011 
.0014 
.0018 
.0022 
.0026 
.0030 
.0030 
.0041 
.0048 
.0060 
.0064 
.0090 
.0113 
.02 
.03 
.11 

Jneh. 
0. 

luitialload. 
Elastie  limit 

Tensile  strength. 

0. 

.0002 

.0013 

Elongation  of  inch  section,  ".33. 
Exterior  diameter  at  fracture,  ".80. 
Appearance  of  fracture,  silky. 


ENDURANCE    OP   ROTATING   SHAFTS. 
No.  6076. 


585 


Annular  Specimen  from  Outer  End  of   Endurance   Shaft 

No.  258. 
Marks,  1  B4. 

Sectional  area,  .149  square  inch. 
Gauged  length,  V. 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Per  sqaare 
inoh. 

Elongation. 

Set. 

Pounds. 
149 
746 
1,490 
2,235 
2,980 
3,725 
4.470 
5, 215 
5,960 
6,109 
5,960 
6,109 
6,258 
6,407 
6,556 
7,152 
7,450 
7,748 
8,046 
8,344 
8,642 
8,940 
9,238 

Pounds. 
1,000 
6,000 
10.000 
16,000 
20,000 
25,000 
80,000 
85.000 
40,000 
41,000 
40,000 
41,000 
42,000 
48,000 
44.000 
48,000 
60,000 
62,000 
54,000 
66,000 
68,000 
00,000 
62,000 

Inch, 

0. 

.0001 
.0003 
.0005 
.0007 
.0009 
.0011 
.0013 
.0015 
.0016 
.0197 
.0230 
.0249 
.0265 
.0282 
.03 
.04 
.06 
.07 
.08 
.10 
.18 
.20 

Inch. 
0. 

Initial  load. 

Elastio  limit;  load  fdl. 

Tensile  strength. 

0. 

0. 

Elongation  of  inch  section,  ".45. 
Exterior  diameter  at  fracture,  ".76. 
Appearance  of  fracture,  inilky* 
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ENDURANCE   OP   KOTATING   SHAFTS. 
No.  6077. 


ANNT7LAB  SPECIMEN  FROM  MiDBLE  OF  ENDURANCE  SHAFT  NO.  258. 

Marks,  1  B4. 

Diameters,  I  ?^*^™^^}'^ 
'  ( interior,  ".900. 

Sectional  area,  .149  square  inch. 

Gauged  length,  1'^. 


Applied  l(Mds. 

In  gftaged  length. 

RemarkB. 

Total. 

Porsqiuffe 
inolL 

Elongation. 

Set. 

Pounds. 
149 
746 
1,490 
2,235 
2,080 
8,726 
4,470 
6,216 
6,960 
6,109 
6.258 
6.407 
6,566 
6.706 
6,864 
7.003 
7,152 
7,801 
7,460 
7,599 
7,748 
7,897 
8,040 
8,195 
8,344 
8,498 
8.642 
8,791 
8,940 
9,834 
10,728 
11,176 
11,876 

1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
86,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 
69,000 
60.000 
66,000 
72,000 
76,000 
76.860 

JnM. 
0. 

.0002 

.0003 

.0006 

.0007 

.0008 

.0010 

.0013 

.0016 

.0018 

.0010 

.0021 

.0028 

.0026 

.0028 

.0030 

.0034 

.0039 

.0042 

.0047 

.0049 

.0064 

.0066 

.0060 

.0076 

.0084 

.0098 

.0106 

.0118 

.02 

.08 

.08 

.U 

Inch. 
0. 

Initial  load. 

6. 

.6662 

ElasUo  limit 





.0008 

.0023 

.0040 

.0088 

Tensile  atrengtb. 

Elongation  of  inch  section,  ''.30. 
Exterior  diameter  at  fracture,  ''.81. 
Appearance  of  fracture,  silky. 


ENDUKANCE   OP   ROTATING   SHAFTS. 

No.  5078. 

Annular   Specimen  from  Outer  End  of  Endurance 

No.  266. 
Marks,  1  Bs. 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 
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Shaft 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

PovmdM. 
149 
745 
1,490 
2,235 
2,980 
3,725 
4,470 
6,215 
5.900 
6,407 
6,556 
5,960 
6,109 
6,258 
6,407 
6,556 
6,706 
6,834 
7,450 
7,748 
8,046 
8.:U4 
8,642 
8.040 
9.238 
9,536 
9,748 

Powndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
43,000 
44,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
60,000 
52,000 
54,000 
56,000 
58.000 
60,000 
62,000 
64,000 
66,420 

Inch. 

a 

.0002 

.0003 

.0005 

.0007 

.0009 

.0011 

.0013 

.0015 

.0016 

.00J7 

.0116 

.0189 

.0203 

.0219 

.0237 

.0209 

.0284 

.03 

.04 

.06 

.07 

.08    ' 

.09 

.U 

.15 

.22 

Inch, 
0. 

Initial  load. 
£lasticlimit;]oadfolL 

.  OOOl 

.0001 

Elongation  of  inch  section,  ".46. 
Exterior  diameter  at  fracture,  ".76. 
Appearance  of  fracture,  silky. 
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ENDURANCE   OF   ROTATING   SHAFTS. 
No.  5079. 


Annular  Speoimen  from  Middle  of  Endurance  Shaft  No.  265. 

Marks  1  B5. 

n-  ^^4^„„  5  exterior,  V. 

^'^°^^^^^ainterior/'.m 

Sectional  area,  .149  square  inch. 

Ganged  length,  1''. 


AppUed  loadi. 

In  gauged  lengih. 

Benutrkfl. 

Total. 

Per  square 
Inob. 

Set. 

Pounds. 
149 
745 
1,490 
2,235 
2,980 
3,725 
4,470 
5,215 
5,960 
6,109 
6,258 
6,407 
6,556 
6,705 
6,854 
7,003 
7,162 
7,301 
7,450 
7,509 
7,748 
8,642 
8,704 

Poundt. 
1,000 
6.000 
10,000 
16,000 
20,000 
25,000 
80,000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46.000 
46,000 
47,000 
48.000 
40,000 
60,000 
61,000 
52,000 
68,000 
68,420 

Ineh. 

0. 

.0001 
.0003 
.0005 
.0007 
.0009 
.0010 
.0012 
.0014 
.0015 
.0010 
.0017 
.0018 
.0019 
.0020 
.0026 
.0042 
.0100 
.0134 
.0162 
.0184 
.03 

Inch. 
0. 

InltiHlIoad. 

Elaetlo  limit 

Three  surface  oraoln  developed. 
Tensile  strength. 

0. 

0. 

.6662 

.0114 

Elongation  of  inch  section,  '^08. 

Exterior  diameter  at  fracture,  ".94. 

Appearance  of  fracture,  silky. 

Failed  in  detail,  tearing  apart  from  two  initial  cracks,  on  opposite 
sides  of  the  sx)ecimen.  One  of  these  cracks  was  about  ^MO  long,  meas- 
ured circumferentisdly  on  the  specimen,  and  extended  through  the  full 
thickness  of  the  specimen,  ".05.  Over  thirty  surface  cracks  were  vis- 
ible after  the  test 


ENDURANCE   OP   ROTATING  SHAt^S. 
No.  5082. 
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ANNt7LAR     SPEOIICEN    PROM    OUTER  EnD  OP    ENDURANCE    SHAPT 

No.  206. 
Marks,  1  Ai* 

Diameters  I  ?^*^™^',f'^ 
\  iDtenor,  ".900. 

Sectional  area,  .149  square  inch. 

Gauged  length,  1'^ 


Applied  loads. 

In  gaufed  length. 

Bemarka. 

TotaL 

• 

Persaoare 
inch. 

BlongaUon. 

Set. 

Poundi, 
149 
746 
1,490 
2.236 
2,980 
8.725 
4,470 
5,216 
6,960 
6,109 

6,258 

6,407 
6,566 
7,460 
8,046 
8.642 
8,940 
9,238 
9,888 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
35,000 
.     40,000 
41,000 

42,000 

48,000 
44,000 
50.000 
64,000 
68,000 
60,000 
62,000 
62,670 

InclL 
0. 

.0002 
.0004 
.0006 
.0008 
.0010 
.0012 
.0014 
.0016 
.0016 
S      .0024 
)       .0141 
.0250 
.0266 
.04 
.06 
.09 
.11 
.17 
.26 

iMh. 
0. 

Initial  load. 
Blastio  Vrn\%, 

Tenaile  strengOi. 

0. 

Elongation  of  inch  section^  ^^45. 
Exterior  diameter  at  fracture,  ".77, 
Appearance  of  fracture,  sQky. 


590  KNDUEANCE   OP   ROTATING   SHAFTS. 

No.  5083. 

AmoTLAB  Speoihen  from  Middle  of  Endubanos  Shaft  No.  206. 


Marks,  1  Ai. 
T^{»».^4^^,^  ]  exterior,  1". 
^^*°^^*^M  interior;  ".900. 
Sectional  area,  .149  square  inch. 
Ganged  length,  1'^ 


Appliod  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  aqnare 
inch.     . 

Elongation. 

Set. 

Ptmndt. 
149 
746 
1,490 
2,285 
2,980 
3,725 
4,470 
5,216 
6,960 
6,268 
6.706 
7,162 
7,460 
7,748 
7.897 
8,046 
8,196 
8,344 
8,498 
8,642 
8,791 
8,940 
0,089 
9,238 
9,887 
9,536 
9,686 
9,834 
9,983 
10,132 
10,281 
10,430 
10,579 
10,728 
10,877 
11.026 
11,176 
12, 6M 

Pounds. 
1,000 
6,000 
10.000 
16,000 
20.000 
26.000 
80,000 
86,000 
40,000 
42,000 
46,000 
48,000 
60.000 
52,000 
53,000 
64,000 
56,000 
66,000 
67,000 
68,000 
50,000 
60.000 
61.000 
62,000 
63.000 
64.000 
65,000 
66,000 
67.000 
68,000 
60,000 
70.000 
71,000 
72,000 
78.000 
74,000 
76,000 
83,990 

InOL 

0. 

.0001 
.0008 
.0006 
.0007 
.0009 
.0011 
.0012 
.0014 
.0015 
.0017 
.0019 
.0022 
.0024 
.0026 
.0027 
.0029 
.0030 
.0032 
.0033 
.0034 
.0036 
.0038 
.0039 
.0041 
.0042 
.0044 
.0047 
.0049 
.0063 
.0058 
.0061 
.0068 
.0076 
.0088 
.0096 
.0114 

Ineh. 
0. 

• 
InitUlload. 

0. 

0. 

.0001 

.0004 

.0009 

.0014 

.0022 

Tensile  strength. 

.0086 

.0085 

Elongation  of  inch  section,  ^^07. 

Exterior  diameter  at  fractnre,  '^94. 

Appearance  of  fractnre,  silky. 

Failed  in  detail,  tearing  apart  from  a  small  initial  crack  in  the  section 
under  the  bearing  of  the  rotating  test.  Hundreds  of  minute  surface 
cracks  were  developed. 


ENDURANCE   OF   ROTATING   SHAFTS. 
No.  6080. 


55)1 


ANNtnLAB  Speoimsn  from  Outer  End  of  Enduranos  Shaft 

No.  209. 

Marks,  1  As. 
T\;«r«^*^*a  i  exterior,  V. 
^^^°^®^^«^i  interior,  ".900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  V. 


Applied  loadB. 

In  j^ftQge    fn^i^th. 

Remarka. 

TotaL 

Per  square 
inon. 

Elongation. 

Set 

PwndM. 
149 
745 
1,490 
2,235 
2,980 
3,725 
4,470 
5.215 
5.960 
6,109 

6,258 

6,407 
6,556 
6,854 
7,460 
7,748 
8.046 
8,844 
8,642 
8,940 
9,288 

PwmdM. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
41,000 

42,000 

48,000 
44,000 
46,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 

Ineh. 
0. 

.0001 
.0003 
.0005 
.0006 
.0008 
.0009 
.0011 
.0013 
.0014  . 
C       .0060 
.0198 
.0238 
.0243 
.0296 
.04 
.00 
.07 
.08 
.10 
.14 
.23 

Jncfc. 
0. 

Initial  load. 

Elastic  limit. 

• 

Tensile  strength. 

0. 

0. 

Elongation  of  inch  section,  ^^46. 
Exterior  diameter  at  fracture,  '^76. 
Appearance  of  fracture,  silky. 


592  endurance  op  eotatina  &1iaft& 

Annuulb  Speodcen  from  Middle  of  Endueance  Shaft  Ko.209. 


Marks,  1  As. 

Tii^^^4^^^^  ( exterior,  V. 
Diameters,  {.^^^.^^',,Q^ 

Sectional  area,  .149  square  inch. 
'Gauged  length,  V, 


AppUed  load*. 

In  ganged  length. 

Kemarks. 

TotaU 

PerMoare 
Inob. 

Slongation. 

Set. 

Poundt. 
149 
746 
1.490 
2,235 
2,980 
3,rJ5 
4,470 
6.216 
5,960 
6,706 
7,450 
7,599 
7,748. 
7, 897 
8,046 
8,344 
8,642 
8,940 
9,238 
9,536 
9,685 
9,745 

PmmdM, 
1.000 
6,000 
10,000 
16,000 
20,000 
26.000 
80,000 
85,000 
40,000 
45.000 
50,000 
51.000 
62,000 
53,000 
64,000 
66,000 
58,000 
60,000 
62,000 
64.000 
65,000 
66,400 

Ineh. 

0. 

.0002 
.0003 
.0005 
.0006 
.0008 
.0010 
.0012 
.0014 
.0015 
.0019 
.0181 
.0194 
.0230 
.0260 
.03 
.04 
.06 
.07 
.10 
.12 
.21 

Ineh, 
0. 

Initial  load. 

• 
Blaatio  limit. 

Tensile  strength. 

0. 

.0002 

Elongation  of  inch  section,  ".40. 
Exterior  diameter  at  fracture,  ".78, 
Appearance  of  fracture,  silky. 


ENDURANCE   OF   ROTATING   SHAFTS. 
No.  5098* 
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Anntjlab  Specimen  from   Outer  End  of  Endurance  Shaft 

No.  274. 
Marks,  2  B4. 

Diameters,  \  ?^j^™r'  ^'^^ 
'  ( interior,  ".900. 

Sectional  area,  .149  square  inch. 

Gauged  length,  V\ 


Applied  loads.  • 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
indi. 

Elongation. 

Set. 

Founds. 
149 
1,490 
2,980 
4,470 
5,215 
5,960 
6,556 
6,705 
6,854 
7,003 
7,152 
7,301 
7,450 
8,046 
8,642 
9.238 
9,834 
10, 430 
10,718 

Founds. 
1.000 
10,000 
20,000 
80,000 
85,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49, 000 
50.000 
54.000 
58,000 
62,000 

70.04)0 
71,980 

Inch. 

0. 
.0003 
.0007 
.0010 
.0012 
.0013 
.0014 
.0189 
.0191 
.0208 
.0220 
.0243 
.0202 
.03 
.04 
.07 
.09 
.13 
.22 

Inch. , 
•     0. 

Initialload. 
Blastio  limit. 

Tensile  strength. 

0. 

0. 

.0240 

Elongation  of  inch  section,  ".44. 
Diameters  at  fracture,  {  f^^tSr/S!* 
Appearance  of  fracture,  silky. 
H.  Ex.  92 38 


5a4  ENDURANCE   OF   ROTATING   SHAFTS. 

No.  6099. 
Annular  Spsoimbn  from  Middle  of  Endurance  Shaft  No.  274. 


MarkBy  2  B4. 

T\i^^^4-^^  i  exterior,  V. 

Diameters,  J  interior/''.^ 

Sectional  area,  .149  sqaare  inch. 
Gauged  length,  V\ 


AppUed  loads. 

In  g»aged  length. 

Bemmrks. 

ToteL 

Persqiiaie 

Set. 

Poundt. 
149 
1,490 
2.980 
4,470 
6.21ft 
6,960 
6,109 
6^258 
6,407 
6,556 
6,706 
6,854 
7,008 
7.152 
7,801 
7,450 
7,599 
7,748 
7,897 
8,046 
8.195 
8,844 
8,940 
9,536 
10,132 
10,728 
11,018 

Pfmndi, 
1,000 
10,000 
20,000 
80.000 
85.000 
40,000 
41,000 
42,000 
48.000 
44.000 
45.000 
46.000 
47,000 
48,000 
49.000 
50,000 
61.000 
62,000 
53.000 
54,000 
55,000 
56,000 
60.000 
64,000 
68,000 
72.000 
78,950 

Jneh, 

0. 

.0004 
.0007 
.0011 
.0016 
.0027 
.0031 
.0085 
.0045 
.0057 
.0079 
.0084 
.0096 
.0109 
.0128 
.0140 
.0157 
.0171 
.0187 
.0199 
.0225 
.0246 
.08 
.04 
.07 
.12 
.21 

IfUth, 

0. 

Initial  load.' 

0. 
.0003 

.0062 

.0121 

.0203 

TensUe  atrengflt. 

Elongation  of  inch  section,  ''.41. 

Diametera  at  fracture,  {  f^^l  ''jt 

Appearance  of  fracture,  silky.    No  surface  cracks  in  sight. 


ENDUEANCE   OF   ROTATING   SHAFTS. 
1^0.  5094^ 
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Annular  Specimbn  from  Outer  End  of  Enduranob  Shaft 

No.  242. 

Marks,  2  Bi. 

rk;««>^^^««  f  exterior,  1". 
Diameters,  j.^^^.^^;,,^ 

Sectional  area,  .149  square  inch. 
Gauged  length,  1'^ 


AppUed  loads.  . 

In  ganged  length. 

Bemarkfl. 

Total. 

Per  sqaare 
Inch. 

Elongation. 

Cet. 

Pounds. 
140 
1,490 
2,980 
4,470 
5,215 
5,960 
6,407 
6,556 
6,705 
6,854 
7.152 
7.450 
8,046 
8,642 
0.238 
0,834 
10,616 

Pounds. 
1,000 
10,000 
20,000 
80,000 
85,000 
40,000 
43,000 
44,000 
45,000' 
46,000 
48,000 
50,000 
54,000 
58,000 
62,000 
66,000 
71,260 

IneJL 

0. 

.0003 
.0007 
.0011 
.0013 
.0015 
.0016 
.0144 
.0179 
.0185 
.0222 
.0262 
.03 
.04 
.06 
.09 
.21 

Ineh, 
0. 

luitialload. 
Elastic  limit. 

0. 

0. 

.0160 

.0241 

Elongation  of  inch  section,  '^42. 
Diameters  atfracture,  {  f^S^'';  '//^^ 
Appearance  of  fracture,  silky. 


596  ENDUEANCE   OF   ROTATING   SHAIjTS. 

No.  5095. 

Aniojlab  Specimen  fbom  Middle  of  Endubance  Shaft  Ko.  242 


Marks,  2  Bj. 

Sectional  area,  .149  square  inch. 
Gktaged  length,  1'^ 


AppUed  load!. 

In  gauged  length. 

ToteL 

Peraoaare 

Elongation. 

Set. 

Bemarka. 

Pmmdt. 

149 
1,490 
^980 
4,470 
5.216 
6.900 
0,109 
0.268 
0,407 
0,550 
0,706 
0,864 
7,008 
7,162 
7.301 
7,460 
7,748 
8,040 
8,344 
8,842 
8,040 
9.536 
10.182 
10,728 
10,968 

Powub. 

1,000 
10.000 
20,000 
80,000 
86,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
40,000 
47,000 
48.000 
49,000 
60,000 
62,000 
64,000 
60,000 
68,000 
60,000  ^ 
64.000 
68,000 
72,000 
73,540 

Ineh. 
0. 

.0008 

.0007 

.0010 

.0012 

.0018 

.0025 

.0028 

.0031 

.0033 

.0039 

.0043 

.0060 

.0050 

.0007 

.0070 

.0099 

.0122 

.0151 

.0187 

.0219 

.03 

.04 

.09 

.14 

iMh. 

0. 

Initial  load. 

0. 

.0004 

.0022 

.0055 

.0195 

Snrfaoe  orack  opened. 
Tensile  strength. 

Elongation  of  inch  section,  ''.28. 

Diametera  at  fracture,  { f^^^r,'  "II 

Appearance  of  fracture,  silky.  Failed  in  detail,  fracture  beginning 
at  an  initial  crack,  which  was  ''.05  long,  and  penetrated  the  walls  of 
the  specimen  ''.02.  There  were  numerous  surface  cracks,  some  easily 
visible,  and  a  large  number  of  minute  cracks. 


ENDURANCE   OP   ROTATING   SHAFTS. 
1^0.  5090. 
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Annttlab   Speotmkn  prom  Outer  End  op  Enduranoe  Shaft 

So.  227. 

Marks,  2  A5. 

T\4««.^+^««  ( exterior,  V\ 
Diameters,  {.^t^^^^'„Q^ 

Sectional  area,  .149  square  inch. 
Gauged  length,  V\ 


Applied  loads. 

In  ganged  length. 

^marlca. 

Total. 

Per  80  aare 
Incn. 

Set. 

Pounds. 

149 

1,490 

2,980 

4,470 

5,900 

6.258 

6,656 

6.705 

6,854 

7,008 

7,152 

7,301 

7,450 

8,344 

8,940 

9,536 

10,132 

10,728 

11,310 

Pounda. 
1,000 
10,000 
20,000 
80.000 
40,000 
42,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
66,000 
60,000 
64,000 
68,000 
72,000 
75,910 

Inch. 

0. 

.0003 
.0006 
.0009 
.0012 
.0018 
.0014 
.0019 
.0156 
.0174 
.0184 
.0199 
.0207 
.03 
.04 
.05 
.07 
.10 
.22 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

« 
Tensile  strength. 

0. 

.0005 

.0189 

Elongation  of  inch  section,  '^42 
Diameters  at  firactnre,  {f^^Sor/S* 
Appearance  of  fracture,  silky. 
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ENDURANCE   OF   ROTATING   SHAFTS. 
No.  6091. 


Annttlab  Specimen  from  Middle  of  Endurance  Shaft  3S^o.  227 

Marks,  2  A5. 

Diameters,  {f^5-'l;;i^. 

Sectional  area,  .149  square  inch. 
Ganged  length,  V. 


AppUed  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Pereanare 
inch. 

Elongation. 

Set 

Povnda, 
148. 
1,490 
2,980 
4.470 
6,216 
6.900 
8.109 
8.2S8 
8.407 
6,668 
6,705 
7,003 
7,162 
7,450 
8,940 
9,220 

P0tt9Ul«. 

1,000 
10,000 
20,000 
80,000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
47,000 
48,000 
60,000 
60,000 
61,880 

Jnok, 

0. 

.0004 
.0008 
.0012 
.0016 
.0028 
.0032 
.0036 
.0041 
.0047 
.0064 
.0074 
.0091 
.0110 
.03 

Inch. 
0. 

Initial  load. 

Snrfiaoe  crack  opened* 
Tensile  strength. 

.0001 

.0014 

Elongation  of  inch  section,  ".10. 

Exterior  diameter  at  fracture,  '^93. 

Appearance  of  fracture,  silky.  Failed  in  detail  by  tearin  g  apart  ftx)m 
two  initial  cracks,  one  of  which  penetrated  the  full  thickness  of  the 
specimen. 


ENDURANCE    OF   ROTATING   SHAFTS. 
,No.  6092. 
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Annular  Specimen  from  Outer  End  of  Endurance  Shaft 

No.  231. 

Marks,  2  A«. 

Tk*       i.       ( exterior,  1". 
Diameters,  |  .^^^^^^  „  ^ 

Sectional  area,  .149  sqaare  incli. 
Ganged  length,  V\ 


AppUed  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Set 

Pounds. 
149 
1,490 
8,980 
4,470 
6,960 

6.109 

6,258 
6,565 
6,854 
7.152 
7,450 
8,046 
8,642 
8,940 
9,636 
10,415 

Poundt. 
1,000 
10,000 
20.000 
80,000 
40.000 

41,000 
42.000 
44.000 
46,000 
48.000 
60,000 
64.000 
68,000 
60,000 
64,000 
69.900 

IndL 
0. 

.0003 
.0006 
.0009 
.   .0013 
<       .0014 
{       .0106 
.0150 
.0176 
.0213 
.0254 
.0288 
.06 
.04 
.06 
.09 
.24 

Ineh, 
0. 

Initial  load. 
Slastio  limit. 

0. 

.0268 

Tensile  strangtlL 

Elongation  of  inch  section,  '^41. 
Diameters  at  fracture,  {  f„^S^':f; 
Appearance  of  fracture,  silky. 


fiOO     ,  ENDURANCE   OF   ROTATING   SHAFTS. 

]Jo.  5093. 

Annulab  Specimen  from  Middle  of  Endurance  Shaft  No.  231. 


Marks,  2  A«. 

pw.  ^^x^^„  (  exterior,  1". 
^^^^^^«' J  interior; -.900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  V\ 


AppUed  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  aqxuure 
SnoL 

Elongation. 

Set. 

Pound*.. 
149 
1,490 
2,980 
4,470 
5,216 
5,960 
6,109 
6,258 
6,407 
6,556 
6,705 
6,854 
7,003 
7, 162 
7,801 
7,460 

8,046 
8,642 
9,238 
9,834 
10,430 
10.770 

Pounds. 
1,000 
10,000 
20,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 

64,000 
58,000 
62,000 
66,000 
70,000 
72.280 

Inch, 

0. 

.0004 
.0008 
.0012 
.0014 
.0026 
.0030 
.0035 
.0039 
.0043 
.0050 
.0059 
.0066 
.0071 
.0083 
.0003 

.01 
.02 
.08 
.04 
.08 
.19 

Inch. 
0. 

Initial  load. 

0. 

.0012 

.0032 

.0073 

Micrometer  removed  and  specimen  carefally 
examined  for  cracks.   None  visible,  however. 

Tensile  strength. 

Elongation  of  inch  section,  ".36. 

Diametersatfracture,  { f^^^^/;  ^f^^ 

Appearance  of  fracture,  silky.    No  cracks  on  surface  of  stem  were 
developed. 


ENDURANCE   OF   ROTATING   SHAFTS. 
No.  6088. 
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Annular  Speoimbn  from  Outer  End  op  Endurance  Shapt 

No.  224. 
Marks,  2  A4. 
Diameters,  {^^^~'l^ 

Sectional  area,  .149  square  inch. 
Gauged  length,  V. 


Applied  loads. 

In  ganged  lengtb. 

BemarkB. 

• 

Total. 

Persqujire 
inoh. 

Set. 

Fmind». 
149 
1,490 
2,008 
4,470 
6,215 
5,960 
6,705 
6,854 
7.003 
7,152 
7,301 
7,450 
8.844 
8,940 
9,536 
10,132 
10,728 
11,122 

Poundt. 
1,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
66,000 
60,000 
64,000 
68,000 
72,000 
74,640 

Inok, 

0. 

.0008 
.0007 
.0009 
.0011 
.0018 
.0014 
.0019 
.0199 
..0220 
.0228 
.0243 
.03 
.04 
.06 
.09 
.12 
.24 

Jneh, 
0. 

Initialload. 

0. 

0. 

Elastic  limit. 

Tensile  strength. 

.0222 

Elongation  of  inch  section,  ''.42, 
Diametersatfractore,  {  f^*Sf  "AX 
Appearance  of  fracture,  silky. 


602  ENDURANCE  OP  ROTATING  SHAFTS. 

No.  6089. 
Annttlab  Specimen  from  Middle  of  Endurance  Shaft  No.  224. 


Marks,  2  A4. 

Sectional  area,  .149  square  inch. 
Gauged  length,  V. 


Applied  loads. 

In  ganged  length. 

BamarkA. 

TotiO. 

PersqiiAre 

Elongation.        Set. 

1 

Pounds, 
149 
1,480 
2,980 
4.470 
6.215 
6,900 
0,109 
6,268 
6,407 
0,560 
0,705 
6,854 
7.003 
7,152 
7,301 
7,450 
7,748 
8.040 
8,344 
8,042 
8.940 
9,601 

Powvds, 
1.000 
10,000 
20,000 
80,000 
86,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000. 
47.000 
48,0U0 
49,000 
50.000 
52,000 
64,000 
66.000 
68.000 
60,000 
08.700 

Inch. 

•      .0008 
.0007 
.0011 
.0013 
.0017 
.0010 
.0023 
.0020 
.0027 
.0031 
.0037 
.0046 
.0055 
.0009 
.0080 
.0109 
.0146 
.0180 
.0225 
.0274 

r 

Inch. 
0. 

Initial  load. 

Surface  cracks  developed. 
Tensile  strength. 

:::::::::::: 

0. 

.0004 

'■'     .0002" 

.0249 

Elongation  of  inch  section,  ".10. 

Exterior  diameter  at  fracture,  ".93. 

Appearance  of  fracture,  silky.  Fractured  in  detail,  beginning  at 
cracks  which  were  developed  in  the  metal  during  the  rotating  test. 
There  were  a  large  number  of  cracks  present,  some  of  which  pene- 
trated the  full  thickness  of  the  specimen. 


ENDURANCE  OP  ROTATING  SHAFTS. 
ITo.  6086. 
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AsTXTTLAs.  Specimen  fbom  Outer  End  of,  Eitoitranob  Shaft 

No.  217. 
Marks,  2  A3. 

Diameters,  {^S^'i;^ 

Sectional  area,  .149  square  inch. 
Gauged  length,  V\ 


Applied  loads. 

In  gauf^ed  length. 

Kemarks. 

Total. 

Per  square 
inoh. 

Elongation. 

Set. 

Pound*. 
149 
1,490 
2,980 
4,470 
6,216 
6,960 
6,100 
6,268 
6,407 

0.666 

.    6,705 
6,854 
7,003 
7,162 
7,301 
7.450 
7,748 
8,642 
9,238 
9,834 
10,824 

Poundt. 
1,000 
10,000 
90,000 
80,000 
86,000 
40,000 
41,000 
42,000 
48,000 

44,000 

46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
58,000 
62,000 
66,000 
72,640 

Inch. 
0. 

.0002 
.0006 
.0008 
.0011 
.0013 
.0014 
.0014 
.0015 
f       .0017 
.0020 
.0044 
.0087 
.0130 
.0138 
.0142 
.0152 
.0171 
.0188 
.0196 
.0225 
.0238 
.0270 
.04 
.05 
.06 
.22 

Ineh. 
0. 

Initial  load. 

0. 

0. 

Elantic  limit. 

Aftpr  15  BtK'onda. 

Aftf^r  1  iniiiiite. 

After  3  minntes. 

After  5  niiiiutes. 

After  7  miiintes. 

After  10  minutes. 

Tenflile  strengtlL 

Elongation  of  inch  section,  ''.42. 
Diametersatfractnre,  { ^^S^'  ;^| 
Appearance  of  fracture,  silky. 


78. 
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ENDURANCE   OP   ROTATING   SHAPXa 
No.  5087. 


Annular  Specimen  from  Middle  of  Endurancb  Shaft  No.  217. 

Marks,  2  A3. 

rfc;««.«4.^««  i  exterior,  V!. 
Diameters,  J.^^^^^',,^ 

Sectional  area,  .149  square  incb. 
Gauged  length,  1". 


AppUedloMU. 

In  gauged  length. 

Remarke. 

Total. 

PerMnare 
inoh. 

Set. 

Pounds. 
149 
1,400 
2,980 
4,470 
6.216 
6,960 
6,268 
6,705 
6.854 
7,008 
7,152 
7.801 
7.460 
7,748 
8.040 
8,344 
8,940 
10.480 
11.360 

Pound*. 
1,000 
10,000 
20,000 
80,000 
85.000 
40.000 
42,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50,000 
52,000 
64,000 
66,000 
60.000 
70.000 
76»240 

Inoh. 
0. 
.0004 

.0007 

.0011 

.0013 

.0016 

.0018 

.0021 

.0024 

.0027 

.0037 

.0044 

.0060 

.0096 

.0136 

.0168 

.02 

.06 

.20 

0. 

Initial  load. 
Tenaile  atrength. 

0. 

.0001 

.0005 

.0042 

Elongation  of  inch  section,  "Jil. 


,81. 


Diameters  at  i^ture,  {  ^^SoA 


Appearance  of  fracture,  silky.  Numerous  surface  cracks  developed. 
The  depth  of  these  cracks  was  very  shallow;  they  did  not  appear  to 
penetrate  the  metal  '^01. 


ENDURANCE   OF   ROTATING   SHAFTS. 
No.  5084. 
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Annular  Speoimbn  from  Outer  End  of  Endurance  Shaft 

No.  205. 

Marks,  2  Ai* 

■ni«r««4.^*«  ( exterior,  1". 
Diameters,  J. ^^^^^'„^ 

Sectional  area,  .149  sguai^e  inch. 
Gauged  length,  1". 


AppUed  loads. 

In  ganged  length. 

Semarka. 

Total. 

inck. 

Elongation. 

Set. 

Powidt. 
149 
746 
1,490 
2,235 
2,980 
8,726 
4,470 
6,215 
6,960 
6,109 

6,258 

6,407 
6,566 
6,705 
6,854 
7,162 
7,450 
8,046 
8,642 
8,940 
9.238 
9,536 
9,834 
10, 132 
10,280 

Fowndt. 

1,000 
6,000 
10,000 
16,000 
90,000 
26,000 
90,000 
86.000 
40,000 
41,000 

42,000 

48,000 
.      44,000 
45.000 
46,000 
48,000 
60,000 
54.000 
68,000 
60,000 
62,000 
64.000 
66.000 
68,000 
69,060 

IfUhrn 

0. 

.0001 
.0003 
.0006 
.0007 
.0009 
.0010 
.0012 
.0014 
.0014 
J        .0017 
I       .0087 
.0168 
.0181 
.0201 
.0210 
.0252 
.0804 
.04 
.C3 
.06 
.06 
.09 
.11 
.16 
.28 

Inek. 
0. 

InitUlload. 
Elaatic  limit. 

6. 

0. 

• 

.0283 

Tensile  atrongtiu 

Elongation  of  inch  section,  '^42. 
Exterior  diameter  at  fracture,  ''.78. 
Appearance  of  fracture,  silky. 
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ENDURANCE   OF   ROTATING   SHAFTS. 
No.  6085. 


Annular  Speoimen  from  Middle  of  Endurance  Shaft  Ko.  205. 


Marks,  2  A'. 

Diameters,  I  ?^™'^',y^ 
'  ( interior,  ".900. 

Sectional  area,  .149  square  inch. 

Gauged  length,  1''. 


Applied  loads. 

In  gaaged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Potmdff. 

148 

745 

1,490 

2,235 

2,080 

8,725 

4,470 

5,215 

5,960 

6,705 

7,450 

7,599 

7,748- 

7,897 

8^046 

8.105 

8.344 

8,493 

8.642 

8,791 

8.940 

9,238 

9,536 

9,834 

10,132 

10,430 

10,728 

11,026 

11,324 

11,920 

12,218 

12,800 

Pounds. 
1,000 
»       5,000 
10.000 
15,000 
20,000 
26,000 
80,000 
85,000 
40,000 
45,000 
60,000 
51,000 
52,000 
53,000 
54,000 
65.000 
66,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
80,000 
82,000 
83,010 

0. 

.0001 
.0008 
.0005 
.0007 
.0008 
.0010 
.0012 
.0014 
.0017 
.0019 
.0022. 
.0023 
.0026 
.0027 
.0028 
.0081 
.0032 
•     .0038 
.0086 
.0038 
.0042 
.0052 
.0058 
.0076 
.0104 
.0180 
.0168 
.0216 
.06 
.04 
.09 

Ineh, 

Initialload. 
Tensile  stnngtli. 

0. 

0. 
0. 
.0002 

.0010 

mi" 

.0077 

.0187 

Elongation  of  inch  section,  'M3. 
Exterior  diameter,  ".91. 
Apx>earance  of  fracture,  silky, 
developed. 


Hundreds  of  minute  surface  cracks 


ENDURANCE   OF   ROTATING   SHAFTS. 
No.  5096. 
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Annttlab  Specimen  from  Outer  End  of  Endurance  Shaft 

No.  210. 

Marks,  2  A2. 

Tw-  ^^x^^«  (  exterior,  V\ 
^^*"^^*^^«'i  interior,' -.900. 
Sectional  area,  .149  square  inch. 
Ganged  length,  1". 


AppUed  loads. 

In  ganged  length. 

Bemarks. 

TotiL 

Per  square 
inch. 

Elongation. 

Set. 

Poftnda. 
140 
1,490 
2,980 
4,470 
5,215 
5,960 
6,258 
6,407 
6.556 
6,705 
6,854 
7,152 
7,450 
8.046 
8,642 
9.238 
9,834 
10,480 

Poundff. 
1,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
48,000 
50,000 
54,000 
58,000 
62,000 
66,000 
70,000 

Inch. 

0. 

.0008 
.0007 
.0011 
.0013 
.0014 
.0015 
.0170 
.0187 
.0203 
.0212 
.0244 
.0289 
.04 
.06 
.07 
.10 
.21 

Inch. 
0. 

Initial  load. 
Tensile  strengtii. 

0. 

0. 

.0185 

Elongation  of  inch  section,  '^42. 
Diameters  at  fracture,  {  ^^^^r?  S 
Appearance  of  fractore,  silky. 


608  ENDURANCE  OF  ROTATING  SHAFTS. 

Fo.  6097. 
Annulab  Specimen  from  Middle  of  Endurance  Shaft  No.  210. 


Marks,  2  Aj. 

Diameters  ]  ©^Lienor,  1". 
iJiameters,  |  interior,  ".900. 

Sectional  area,  .149  square  inch. 
Gauged  leugth,  1''. 


AppUedloMU. 

In  gauged  length. 

Hemarke. 

ToteL 

PerMuaie 
inok 

'      Set. 

Poundt, 
140 
1,490 
2,980 
4.470 
5,215 
5,960 
6,109 
6,258 
6,407 
6,556 
6,705 
6,834 
7,003 
7,152 
7,301 
7,460 
7,748 
8,046 
8,344 
8,642 
8,940 
9,536 
10, 132 
10,728 
10,942 

Pavndt. 
1,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41.000 
42.000 
48,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
62,000 
54,000 
56.000 
68,000 
60,000 
64.000 
68,000 
72,000 
78,440 

Ineh. 

0. 

.0002 
.0006 
.0009 
.0012 
.0016 
.0018 
.0019 
.0021 
.0024 
.0025 
.0028 
.0031 
.0084 
.0087 
.0043 
.0078 
.0125 
.0157 
.0216 
.0269 
.08 

-.06 
.12 
.30 

Jneh. 
0. 

Initial  load. 

0. 

.0003 

.0009 

.0026 

.0244 

Elongation  of  inch  section,  '^39. 

Diameters  at  fracture,  {  f^JJ'  ^'Jl; 

Appearance  of  fracture,  sUky.    Very  minute  surface  cracks  opened. 


ENDURANCE   OF   ROTATING   SHAFTS, 
No.  6100. 
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Annttlab  Specimen  from  Outer  End  of  Endurance  8haft 

No.  204. 

Marks,  3  A2. 

Sectional  area,  .149  square  inch. 
Gauged  length,  V\ 


AppUedloadB. 

In  gauged  length. 

Total 

Peraoaare 

Elongation. 

Set. 

RemarkB. 

Pounds. 
149 
1,490 
2,980 
4,470 
"5,960 
6,705 
7,450 
7,590 

7,748 

7,897 

8,046 

8,196 

8.844 

8,498 

8,642 

8,791 

8,940 

10.182 

11,324 

12,516 

13, 112 

.13,170 

Founds. 
1,000 
10,000 
20,000 
30,000 
40,000 
46.000 
60,000 
51,000 

62,000 

68,000 
64.000 
66,000 
66,000 
67,000 
68,000 
69,000 
60,000 
68.000 
76,000 
84,000 
88,000 
88,390 

Inch. 
0. 

.0003 
.0007 
.0011 
.0014 
.0016 
.0016 
.0017 
(       .0018 
.0073 
.0136 
.0137 
.0149 
.0164 
.0166 
.0174 
.0194 
.0208 
.08 
.04 
.09 
.16 
.21 

Inch. 
0. 

Initial  load. 

e. 

0. 

0. 

KlaHiicUmlt. 

.0126 

.0184 

Tensile  strengtli. 

Elongation  of  inch  section,  "M. 
Diameters  at  fracture,  {  tiSr! '':?!: 
Appearance  of  ii*acture,  silky. 
H.  Ex.  92 39 


610  ENDURANCE   OF   ROTATING    SHAFTS. 

No.  5101. 

Annular  Specimen  from  Middle  of  Endurance  Shaft  No.  204. 

Marks  3  A2. 

rfc.  ^^x^„^  (  exterior,  1". 
Diameters,  |.^^^.^^'„^^^ 

Sectional  area,  .149  square  inch. 
Oauged  length,  V. 


Applied  loads. 

In  ganged  length. 

Remark  H. 

Total. 

Per  sqaare 
inch. 

Elongation. 

Set. 

Poundi. 

148 

1,400 

2,880 

4,470 

5,860 

6,705 

7.450 

8,105 

8,840 

8,685 

8, 834 

8,883 

10, 132 

10,281 

10,430 

10, 570 

10,728 

10,877 

11,0^ 

11, 175 

11,324 

11,622 

11,820 

12, 218 

12,516 

12,814 

13,112 

13, 410 

14,566 

Poundt, 
1,000 
10,000 
20.000 
80,000 
40,000 
45,000 
50,000 
66,000 
60,000 
66,000 
66,000 
67,000 
68,000 
68,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
80,000 
87,760 

JfuA. 

0. 

.0003 
.0005 
.0010 
.0014 
.0017 
.0018 
.0022 
.0025 
.0030 
.0031 
.0032 
.0033 
.0034 
.0035 
.0038 
.0038 
.0040 
.0042 
.0044 
.6047 
.0052 
.0060 
.0080 
.0087 
.0088 
.0110 
.0138 

IfUh. 

0. 

Initial  loM. 

0. 
0. 

.0001 
.0003 
.0004 
.0007 

.0010 

.0030 

.0103 

Tensile  Btreogth. 

Elongation  of  inch  section^  ''.05. 
Exterior  diameter  at  fracture,  ".98. 
Appearance  of  fracture,  silky. 
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COMPRESSION  TESTS 


OP 


SPECIMEXS  FROM   RUPTURED  ENDURANCE 

SHAFTS. 
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COMPBESSIOV  TESTS  OF  SPECIMEV8  FBOM  BUFTUBED 
EHDUBAHOE  SHAFTS. 

No.  1160. 

Specimen  prom  Outer  End  op  Endurance  Shaft  No.  209. 

Marks,  1  A2. 

Length  over  all,  12''. 

Diameter,  ".976. 

Sectional  area,  .75  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Tot4a. 

Per  square 
inoh. 

Compres- 
sion. 

Set 

Pound9. 

750 

8,750 

7,500 

11,260 

15,000 

18,760 

22,600 

20,250 

30,000 

30,750 

81,500 

82  250 

83,000 

88,750 

Foundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
30,000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 

JiMft. 

0. 

.0015 
.0031 
.0049 
.0007 
.0081 
.0099 
.0118 
.0139 
.0150 
.0168 
.0260 
.0375 
.0535 

Ineh. 

0. 

0. 

0. 

0. 

Initial  load. 

Elastic  limit 

Appreciable  lateral  defleetfon. 

Ultimate  strength. 

0. 

.0009 

.0383 

Failed  by  triple  flexure.    Deflected  obliquely  upward. 

liTo.  1161. 

Specimen  fbom  Outeb  End  op  Endubance  Shaft  No.  210. 

Marks,  2  Ag. 

Length  over  all,  12''. 

Diameter,  ".988. 

Sectional  area,  .76  square  inch. 

Gauged  length,  lO''. 


AppUed  loads. 

In  ganged  length. 

Kemarka. 

Total 

Persqnare 
inch. 

Compres- 
sion. 

Set. 

Paundt. 
760 
8,800 
7,600 
11,400 
16,200 

Poundt, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
28,500 
80,000 
40.160 

Ineh. 

0. 

.0016 
.0031 
.0050 
.0067 
.0001 

Ineh. 
0. 
0. 

Initial  lo«L 

Elastic  limit, 
intimate  strengtli. 

.0001 

.0237 

.0140 

Fajled  by  triple  flexure.    Deflected  obliquely  downward. 


616  ENDURANCE   OF    ROTATING    SHAFTS. 

No.  1162. 

Specimen  from  Outer  End  of  Endurance  Shaft  No.  211. 

Marks,  3  Ai. 

Length  over  all,  12'^ 

Diameter,  ".992, 

Sectional  area,  .77  square  inch. 

Gauged  length,  10''. 


In  gftnged  length. 

Remarks. 

TotaL 

PerMiiwe 
inea. 

CompxM- 
tlon. 

Set. 

Pmrndt. 

770 

8,850 

7,700 

11,560 

.15,400 
19,250 
20,020 
20,790 
21,500 
22,880 
23,100 
84,010 

Pmmdt, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
44.960 

Inch. 

0. 

.0017 
.0033 
.0040 
.0007 
.0088 
.0180 
.0175 
.0198 
.0218 
.0248 

ItUh, 
0. 
0. 

Initial  load. 

.0007 

Elaatio  limit 

.0148 

Failed  by  triple  flexure.    Deflected  obliquely  downward. 
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CHEMICAL  AHALTSES  OF  STEEL  CASTDTOS  AND  FOBOIHOS. 

Chemieal  analy$e$  of  steel  carriage  coatings. 


MarkB. 

Oarbon. 

Mauga- 
ue«e. 

SiUooD. 

Sul- 
phur. 

Phos- 
phoruH. 

Oopper. 

Ahimi- 
num. 

Total. 

Graph- 
itic. 

Oom. 
bined. 

10R199O  L,M.... 
12  01580  L,M.... 
1202060  T,M.... 
1202020  T,M  .... 
1202150  TyM  .... 
1202200  T,M.... 
1202190  LsM.... 
1202210  T,M.... 
1202220  T,M.... 
1202250  L,M.... 

0.863 
0.442 
0.885 
0.324 
0.498 
0.370 
0.337 
0.334 
0.407 
0.420 

0.011 
0.024 
0.013 
0.023 
0.026 
0023 
0.022 
0.021 
0.024 
0.024 

0.852 
0.418 
0.872 
0.301 
0.467 
0.347 
0.855 
0.318 
0.873 
0.806 

0.684 
0.814 
0.903 
0.807 
0.751 
0.703 
0.736 
0.761 
0.727 
0.732 

0.427 
0.446 
0.535 
0.470 
0.472 
0.401 
0.527 
0.413 
0.451 
0.527 

0.005 
0.090 
0.000 
0.060 
0.060 
0.061 
0.062 
0.050 
0.062 
0.060 

0.061 
0.056 
0.062 
0.029 
0.029 
•0.026 
0.027 
0.027 
0.029 
0.022 

0.000 
0.000 
0.000 
0.000 
0.000 



0.000 

0.000 

0.707 
0.854 
0.846 
0.090 
0.006 
0.092 
0.081 
0.073 
0.100 
0.068 

Chemical  analyses  of  steel  forgings  for  gun  construction. 


Marks. 

Oarbon. 

Manga- 
nese. 

Sulphur. 

Phoe- 
phoma. 

Total. 

Graph- 
itic. 

Com- 
blued. 

Silicon. 

6281B,  MT,0 

6867B,  MT,I 

4778B,  r,T,I 

5188BiMT,M 

5121B»BT|M 

0.505 
0.464 
0.M8 
0.464 
0.867 

0.006 
0.007 
0.019 
0.014 
0.016 

0.600 
0.447 
0.440 
0.440 
0.851 

0.670 
0.738 
0.637 
0.690 
0.435 

0.107 
0.205 
0.159 
0.195 
0.037 

0.030 
0.033 
0.030 
0.028 
0.027 

0.021 
0.028 
0.022 
0.028 
0.088 

SBOT  LINES. 


RETESTS  OF  LINEN  SHOT  LINES;    ALSO  TESTS  OF 

SAMPLES  FROM  TWO  NEW  COILS,  AND  TESTS 

OF  COTTON  FLOATING  LINES  FOR  THE 

U.  S.  LIFE-SAVING  SERVICE. 
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SHOT   LINB8. 
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SHOT  LINES. 

Shot  Line  No,  9, 

Ooil  No.  4208.    Eeport  1890. 
Origiual  tensile  strength  1,274  pounds. 

No.  6485. 

Sample  from  outside  end  of  coil. 
Ganged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Personare 
inon. 

Eloogation. 

Set. 

Powndt, 
0 

100 
200 
800 
400 
600 
600 
700 
800 
900 
098 

Poundt. 

Inchet. 
0. 

2.45 
3.32 
3.96 
4.44 
4.70 
6.07 
5.35 
5.52 
5.83 

Tnehet. 
0. 

3.12 

TcDHilc  stren«;t1i. 

Parted  one  strand  at  the  pin. 

No.  6491. 

Additional  sample  taken  from  outside  end  of  coil  No.  4208. 
Tensile  strength,  1,184  pounds. 
Parted  one  strand  at  the  pin. 

No.  6486. 

Sample  from  inside  end  of  coil  No.  4208. 
Gauged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Semarks. 

Poundt. 
0 

100 
200 
800 
400 
600 
600 
700 
800 
900 
020 

Poundt. 

Inehtt. 
0. 

8.37 
4.20 
4.78 
6.11 
6.43 
5.70 
6.88 
e.17 
0.31 

Inehet. 
0. 

3.60 

1 

Parted  two  strands  2  feet  from  pin« 
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8H0T   LINKS. 

Shot  Linb  No.  9. 


Coil  No.  4213.    E6i)ortl890. 

Original  tensile  strength,  1,205  pounds. 

No.  6487. 

Sample  from  outside  end  of  coiL 
Gauged  length,  6  feet. 


AppUed  loads. 

In  ganged  length. 

Bemarkii. 

TotaL 

Per  so  tuMre 
inch. 

Klongatioo. 

Set. 

Pimndt, 
.  0 
100 

aoo 

800 
400 
500 
600 
700 
800 
800 
1,000 
1,100 

Pounds. 

Inehet. 

0. 

Jnehet. 
0. 

5.60 
4.50 
5.10 

5.52 
5.91 
6.22 
6.47 
6.66 
6.90 
7.06 

4.14 

Tensile  strength. 

1 

Parted  two  strands^  one  strand  at  pin  and  one  strand  1^  feet  from  pin. 


No.  6488. 

Sample  from  inside  end  of  coil  No.  4213. 
Gauged  length,  6  feet 


AppUed  lotids.       ;      In  ganged  length. 

1 

ReinarkH. 

Total. 

Pereqnaro 
indi. 

Elongata<»i. 

Set. 

Poundt. 
0 

100 
200 
800 
400 
500 
600 
700 
800 
900 
1,000 
1,048 

Poundt. 

0. 

3.10 

4.00 

4.68 

5.03 

5.39 

5.66 

5.88 

6.14 

6.35 

6.55 

Jnehet. 
0. 

Tensile  strength. 

8.65 

Parted  one  strand  4  feet  from  pin. 


SHOT  LINES. 

Shot  LmE  No.  0. 

Coil  BTo.  4218.    Report  1890. 

Original  tensile  strength,  1,195  pounds. 
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No.  6480. 


Sample  from  ontside  end  of  coil. 
Ganged  length,  6  feet. 


In  ganged  length. 

Remarks. 

Total. 

Persooare 

Bet. 

Pounds, 
0 

100 
200 
800 
400 
500 
600 
700 
800 
000 
1,000 
1,062 

Poundi, 

Inehet. 
0. 

4.82 
6.85 
6.10 
6.66 
6.03 
7.28 
7.68 
7.78 
8.00 
8.24- 

Inehe$. 

Tensile  strength. 

493 

Parted  two  strands  at  the  pin. 


No.  6490. 

Sample  from  inside  end  of  coil  No.  4218. 
Ganged  length,  6  feet. 


AppUed  loads. 

In  ganged  length. 

Kemarks. 

TotaL 

Per  square 
inch. 

Elongation.        Set. 

Pounda. 
0 

100 
200 
800 
400 
500 
600 
700 
8J0 
900 
1,000 
1,061 

Pound$. 

InehM. 
6. 

4.48 
6.48 
6.10 
6.70 
7.12 
7.46 
7.77 
8.02 
8.80 
8.45 

0. 

Tensile  ntrength. 

6.10 



Parted  one  strand  1  i  feet  from  pin. 
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shot  lines. 
Shot  Line  No.  7. 


Coil  1^0.  4021.    Report  1890. 
Original  tensile  strength,  830  pounds. 


No.  6492. 

Sample  from  outside  end  of  coil. 
Gauged  length,  6  feet. 


Applied  loAds. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

PoundM. 
0 

100 
200 
800 
400 
500 
599 

Poundt. 

0. 

2.50 

3.88 

3.85 

4.33 

4.68 

Inchet. 
0. 

Tensile  strength. 

2.62 

Parted  one  strand  2^  feet  from  pin. 


No.  6493. 

Sample  from  inside  end  of  coil  No.  4021. 
Gauged  length,  6  feet. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inoh. 

Elongation. 

Set. 

Pounds, 
0 

100 
200 
300 
400 
500 
600 
610 

Pounds. 

Jnehet. 
0. 

2.55 
3.34 
8.92 
4.32 
4.68 
5.00 

Inches. 
0. 

1 
Tensile  strength. 

8.10 

Parted  one  strand  10  inches  from  pin. 


SHOT   LINES. 

Shot  Line  No.  7. 

Coil  No.  4018.    Eeport  1890. 
Original  tensile  Btrengtb,  815  pomicls. 

No.  6494, 

Sample  from  outside  end  of  coil. 
Gauged  length,  6  feet. 
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Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqnare 
inob. 

Elongation. 

Set. 

roitndt. 
0 

100 
200 
300 
400 
600 
600 
647 

Pounds. 

Inchta. 
0. 

Inchei. 
0. 

- 

2.89 
3.66 
4.22 
4.60 
4.92 
5.24 

3.26 



Tcnftile  strength. 



Parted  one  strand  at  the  pin. 


No.  6495. 

Sample  from  inside  end  of  coil  No.  4018. 
Gauged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

Poundi. 
0 

100 
200 
300 
400 
600 
608 

Pound: 

InehM. 
0. 
3.70 

Inchet. 
0. 

Tensile  strength. 

4.48 
4.97 
5.38 
6.70 
5.98 



3.96 

Parted  one  strand  2  feet  from  pin. 
H.  Ex.  92 40 
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8H0T   LINES. 

Shot  Line  No.  ?• 


Coil  No.  3918.    Beportl890. 
Original  tensile  strength,  755  pounds. 


No.  6496. 

Sample  from  outside  end  of  coil. 
Gauged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Per  sqiiAre 
inch. 

lOongadoB. 

Sei. 

Poundf. 
0 

100 
200 
800 
400 
600 
600 
624 

roundt. 

Inchtt, 
0. 

8.12 
4.03 
4.62 
4.02 
6.26 
6.64 

Inehst, 
0. 

Tensile  strength. 

8.40 

Parted  one  strand  4  inches  from  pin. 


No.  6497. 

Sample  from  inside  end  of  coil  No.  3918. 
Gauged  length,  6  feet. 


AppUedloMU. 

In  ganged  length. 

Kcmarka. 

ToiaL 

Per  square 
inch. 

Set 

Foundt. 
0 

100 
200 
800 
400 
600 
690 

Poundi. 

Inchsi. 
0. 

4.14 
4.83 
6.33 
6.74 
6.05 

Inehea. 
0. 

Tensile  strength. 

4.40 

Parted  one  strand  2  feet  3  inches  from  pi  a. 


8HOT   LINES. 

Fo.  6408. 

Additional  sample  from  outside  end  of  coil  No.  3918. 
Thoroughly  wetted  in  water  at  70°  F.  before  testing. 
Gauged  length,  0  feet. 
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Applied  loads. 

In  ganged  length. 

KemarkR. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

Pmindg. 
0 

100 
200 
300 
400 

500 

600 
700 
722 

Foundt. 

iMhea, 
0. 

10.00 
11.06 
11.46 
11.95 

12.27 

12.  71 

13.  «0 

Inches. 
0. 

After  1  mimite. 
Tensile  strength. 

6.80 

C       10. 60 
}       10. 10 



Parted  two  strands  near  middle  of  length. 


Shot  Line  !No.  4. 

Coil  No.  4079.    Report  1890. 
Originsd  tensile  strength,  336  pounds. 


No.  6499. 


Sample  from  outside  end  of  coil. 
Gauged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

Remarks. 

ToUl. 

Per  sqaare 
inch. 

Elongation. 

Set. 

Pounds. 
0 
50 
100 
150 
200 
250 

Poun<l$. 

InehcM. 
0. 

3.63 
4.80 
5.54 
6.10 
6.49 

Inehet. 
0. 

Tensile  strength. 

4.00 

Parted  one  strand  2  feet  6  inches  from  pin. 
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SHOT   LINES. 
NO.S500. 


Sample  from  inside  end  of  coil  No.  4079. 
Gauged  length,  6  feet. 


Applied  loads. 

RMiuirko. 

Total. 

- 
^*toS*"  EloofmUon. 

Set 

PoutidM, 
0 
50 
100 

Potmdf. 

InthM. 
0. 

4.50 
5.67 
6.40 
6.96 
7.43 

/fidUt. 
0. 

Tenalle  •treogth. 

150 

200 

250 
287 

5.10 

i 

Parted  two  strands  6  inches  from  pin. 


Shot  Line  No.  4. 

Oc  n  No.  4105.    Report  1890. 
Original  tensile  sti'enfirth,  353  ponnds. 


No.  6501. 


Sample  from  oatside  end  of  ooil. 
Ganged  length,  6  feet. 


Applied  kMdo. 

In  staged  length. 

Remark*. 

TotAl. 

Per  tqaare 
iooh. 

Elongation. 

Set. 

Poundt. 
0 
50 
100 
150 
200 
250 
284 

POfCfMb. 

Inehet. 
0. 

8. 85 
4.50 
5.22 
5,76 
6.11 

Inchet. 
0. 

Tendle  »tr«Dgth. 

8.72 

Parted  tliree  strands  3  inches  from  pin. 


SHOT   LINES. 

No.  6502. 

Sample  from  inside  end  of  coil  No.  4106. 
Gauged  lengtli,  6  feet. 
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Applied  luAdB. 

Iq  ganged  length. 

Kemarks. 

Total. 

Per  aquAre 
ixicli. 

Elongation. 

Set. 

Poundt. 
0 
50 
100 
150 
200 
250 
300 
318 

Poundt. 

Inchsi, 
0, 

2.76 
3.68 
4.12 
4.50 
4.70 
5.08 

Inches. 
0. 

Tensile  strength. 

2.65 

!                          1 

Parted  one  strand  12  inclies  from  pin. 


Shot  Line  No.  4. 

Coil  No.  4066.    Report  1800. 
Original  tensile  strength,  318  pounds. 


No.  0603. 


Sample  from  ontside  end  of  coil. 
Gauged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

Keuiarks. 

Total. 

Persaaare 
Inch. 

Elongation. 

Set. 

Pounds. 
0 
50 
100 
150 
200 
250 
273 

Pounds. 

Inches. 
0. 

3.12 
4.33 
5.10 
5.67 
6.10 

Inches. 
0. 

• 
Tensile  strength. 

3.56 

1 

Parted  three  strands  3  feet  from  pin. 
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SHOT  LINES. 
No.  6606. 


Additional  sample  from  outside  end  of  coil  No.  4066. 
Thoroughly  wetted  in  water  at  70^  F.  before  testing. 
Gauged  length,  6  feet. 


Appli< 

Ml  loads. 
Per  square 

In  gauged  length. 

Bemarlcs. 

Total. 

Elongation. 

iHehett. 
0. 
9.81 

Set. 

Pounds. 
0 
50 
100 

200 

250 
300 
850 

384 

Pounds. 

Indies. 
0. 

After  ^  minuta. 
Tensile  strength. 



10.13 
11.89 
12.  "W 

C         9.90 
\        9.85 

12.02 
13.06 

Parted  three  strands  at  middle  of  length. 


No.  6604. 

Sample  from  inside  end  of  coil  No.  4065. 
Gauged  length,  6  feet. 


Applied  loads.       |      In  gange<l  length. 

Seniarks. 

Total. 

1 
^•^i^'*"*  Elongation. 

Set. 

Pounds. 
0 
50 
100 
150 
200 
250 

Pounds. 

Inches. 
0. 

4.30 
5.40 
6.08 
6.60 

Inches. 
0. 

Tensile  strength. 

4.51 

' 

Parted  one  strand  2  feet  6  inches  from  pin. 

Additional  samples  from  coils  previously  tested  and  reported  in  Annual  Report  1890, 


Kg.  of 

No.  of 
line. 

Length 
tested. 

Original  test. 

Present  test 

ae. 

Fractured. 

No.  of 
ooil. 

Tensile 
strength. 

Tensile 
strength. 

Tin 

7017 
7018 
7019 

Feet. 

4208 

Pounds. 
1274 
1205 
1196 

Pounds. 
1174 

Mins. 

Sees. 

1  strand  at  pin. 
latrand  at  middle. 

1  strand  at  pin. 

2  strands  at  pin. 
1  strand  at  pin. 

1  strand  18"  fhun  pin. 

8  strands  14"  from  pin. 

2  strands  at  pin. 
8  strands  at  pin. 

4         4218 
4        4218 

0    1    4208 
6     1    4213 

1266 

1220 

1290 
1210 

7020 

n 

2 

9 

10 
8 
62 

46 
17 
48 

7021 
7022 

7023 
7024 
7026 

4218 

1256          1 

1220    1      0 
1290          0 
1250          0 

4208 
4213 
4218 

Sample  No.  7024  was  first  strained  with  900  poands  tension,  then 
load  released,  and  again  loaded  nntil  ruptured.  The  time,  seventeen 
seconds,  was  that  occupied  during  the  final  period  of  the  test. 


No.  of 
test. 

No.  of 
line. 

tested. 

Original  test. 

Present  test. 

Fractured. 

No.  of 
coll. 

Tensile 
strength. 

Tensile 
strength. 

Time. 

7026 
7027 
7028 

9 
0 
9 

Ftet. 

4 
4 

4 

4208 
4213 
4218 

PoxindM. 

912 

Mim. 

1 

Set: 

51 

5 

58 

3  strands  2"  from  pin. 
1  strand  at  pin. 
1  strand  at  pin. 

838    1      2 
826          1 

Samples  Nos.  7026,  7027,  and  7028  were  exposed  one  hour,  lying 
loosely  on  a  steam  pipe  about  50  feet  distant  from  the  boiler,  which 
carried  45  pounds  of  steam. 

A  stem  graduated  thermometer  laid  on  the  steam  pipe  and  covered 
with  a  layer  of  cotton  waste  1|"  thick  gradually  acquired  a  tempera- 
ture of  225Q  F,  at  the  end  of  twenty  m  inn  tea'  expoi^tire.  Uncovering 
the  bulb  of  the  tliermometor,  but  atfll  keeping  it  in  contact  with  the 
steam  pipe,  the  temperature  feil  to  205°  F,  at  the  expiration  of  five 
minutes* 

It  is  believed  that^  due  to  the  circulation  of  cool  air,  few  of  the  fibers 
of  the  sbot  lines  acquired  a  temperature  above  the  higher  indication 
of  the  thermometer^  and  did  not  reaeh  th#i  teniperatui^e  due  the  boiler 
pressure. 


ITo.of 

t««(. 

Iff  o.  of 

line. 

Loni^li 
tested. 

Oilglnftl  t^t 

Pit%m?Tit  t«iit. 

Fracrurod. 

No.  or 

coil 

ToqsQo 

TlmB. 

7029 
7011) 
7031 
7040 

9 

g 

9 

1 

4 
4 

i 

420S 
42 1  :^ 
4'JIS 
4213 

Pmiiidj. 

iriB 

1240 
]»42 

1 
2 

1 

2 

45 
4 

1  ulraiitl  i\t  pin* 
%  ^trnmU  at  \Ai%y 
1  HtTujfl  JO"  fts^m  plD. 
1  Binuid  At  piu. 

Samples  Kos,  70iJ9, 7030,  and  7031  were  exposed  one  hour,  lying  on 
a  steam  pipe,  the  same  as  describ^l  in  samples  Kos,  7026  to  7028, 
inclusive. 

After  exposure  to  this  heat  the  samples  were  returned  to  the  store- 
house where  till  of  the  shot  lines  had  been  kept  during  the  preceding 
fk^%  moiithSj  seventeen  hours  later  returned  to  the  t^^ating  room,  and 
then  tested  with  the  results  here  shown. 

It  would  appear  from  the  results  that  a  brief  period  of  heatin^^  had 
not  caused  permanent  loss  in  strenprth. 

Sample  Ko.  7046  was  steamed  before  testing j  a  stream  of  live  steam 
was  discharged  Into  a  bucket  in  which  the  sample  remained  live  min- 
utes.   It  was  immediately  tested  after  removal  firom  the  bucket 
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SHOT  LINES. 


Ko.of 
test. 

No.  of 
line. 

Leogth 
tested. 

•Original  test 

ProMiit  test. 

Fractured. 

No.  of 
ooU. 

Tenalle 
Btrength. 

Tonaile 
strength. 

Time. 

7032 
7033 
7034 

7085 
7086 
7037 

7038 
7030 
7040 

7 
7 
7 

7 
7 
7 

4 
4 
4 

Feet. 

3018 
4018 
4021 

8918 
4018 
4021 

4055 
4070 
4106 

Pounds. 
756 
815 
830 

Pounds, 
658 
706 
760 

702 

705 
702 

848 
802 
352 

Kins. 

Sees. 
52 
12 
10 

20 
17 
26 

10 
10 
57 

1  strftud  9"  from  pin. 

1  strand  14"  from  pin. 

2  strands  10"  from  pin. 

1  strand  at  middle. 

2  strands  at  pin. 

1  strand  28"  from  pin. 

2  strands  8"  firam  pin. 
2  strands  15"  from  pin. 
1  strand  at  middle. 

818 
886 
858 

It  is  not  apparent  from  the  foregoing  tests  of  shot  lines  that  any 
substantial  difference  in  strength  i9  displayed,  due  to  testing  samples 
4  feet  or  6  feet  long  between  pins. 

A  remarkable  loss  in  strength  occurs  in  the  specimens  which  were 
tested  immediately  after  drying  on  a  steam  pipe,  but  this  loss  in 
strength  was  shown  to  be  temporary;  ii  recovery  in  strength  ensued 
when  a  few  hours  time  intervened  between  the  drying  and  the  testing, 
the  samples  in  the  meantime  having  an  opportunity  to  acquire  a  lim- 
ited amount  of  moisture. 

Previous  to  making  these  tests  severaldaysof  rainy  weather  took  place. 

The  steamed  sample  was  immediately  placed  in  the  testing  machine, 
and  was  still  warm  when  the  test  began,  but  cooled  rapidly  as  the 
water  escaped  during  the  test. 

The  test  was  made  as  quickly  as  possible  to  show  that  heat  in  the 
presence  of  moisture  did  not  cause  a  loss  in  strength. 

Linen  Shot  Linbs. 
Kew  lines.    Ooils  Nos.  1  and  2.    Size  No.  7. 

Diameter  of  lines,  'M9. 

Composed  of  three  strands  of  eight  threads  each. 

Lay,  one  turn  in  %". 

No.  6890. 
Ooa  No.  1. 

Sample  from  outside  end. 
Gauged  length,  6  feet. 


AppUed  loads. 

In  gauged  leng1>h. 

llemarks. 

Total. 

Per  so  uare 
inch. 

Elongation.'       Set. 

PowndM. 
50 

Pounds. 

Inches, 
1.10 

Inches. 

100 
150 
200 
250 
300 
850 
400 
450 
500 
650 

1.74 
2.38 
2,64 
3.10 
3.40 
3.85 
4.06 

4.33 
4.68 

Tensile  strength. 

1                     1 

Parted  two  threads  30"  from  jiin. 


SHOT   LINES. 
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Coil  No.  1. 

Sample  from  inside  end. 
Gauged  length,  6  feet. 


No.  689L 


Applied  loada. 

In  ganged  length. 

Keniarka. 

Total. 

PerBquare 
Inch. 

Elongation. 

Set 

Founds. 
60 
100 
160 
200 
250 
800 
350 
400 
450 
468 

Founds. 

Inches. 
2.11 
2.96 
3.76 
4.23 
4.73 
6.11 
6.42 
5.71 
6.08 

Inches. 

Tenfillestroii<;th. 

Parted  one  strand  19"  from  pin. 


No.  6892. 
Coil  No.  1. 

Additional  sample  from  ontside  end. 
Gauged  length,  6  feet. 

Applied  loada. 

In  gauged  length. 

R«iuarks. 

Total. 

Peraqnare 
inoh. 

Elongation. 

Set. 

Pounds. 
60 
100 
150 
200 
250 
300 

aso 

400 
450 
600 
642 

Pounds. 

Inches. 
1.48 
2.20 
2.80 
8.84 
3.84 
4.20 
4.52 
4.81 
5.08 
6.33 

Inches. 

Tensile  strength. 

Parted  three  strands  36"  from  pin. 
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SHOT   LINES. 


Additional  Samples  taken  fbo^c  Outside  End  op  Coil  No.  1 

Six  Weeks  Later. 

No.  7041. 
Length  tested,  4  feet. 

Time  making  test,  one  minute  seven  seconds. 
Tensile  strength,  574  pounds. 
Parted  one  strand  at  the  middle. 


No.  7043. 
Length  tested,  6  feet. 

Time  making  test,  one  minute  forty-two  seconds. 
Tensile  strength,  620  pounds. 
Parted  one  strand  24k"  from  pin. 


No.  6893. 


Coil  No.  2. 

Sample  from  outside  end. 

Gauged  length,  6  feet. 


Applied  loads. 

In  gaaged  length. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

RomarkH. 

Pound9. 
'  60 
100 
150 
200 
250 
800 

PoKfMto. 

2.48 
3.H5 
4.23 
4.89 
5.52 
6.68 
6.48 
6.02 

Ine^M. 

Tenafle  atrength. 

850 

400 

482 



Parted  three  strands  at  pin. 


SHOT   LINSa. 
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Coil  No.  2. 

Sami)le  from  inside  end. 

Gauged  length,  6  feet. 


No.  6894. 


Applied  loedH. 

In  gauged  length. 

Bemarka. 

Totid. 

Per  sqnare 
inch. 

Poundt. 

Eloiigntion. 

Set. 

Poundt. 
50 
100 
150 
200 
250 
300 
350 
400 
411 

Inehtt. 
2. 50 

3.  H-'i 

Inehtt. 

5.  OJ 

5.90 

6.G9 
7.25 
7.73 
8.27 

TeuMile  atrengtlu 

1 

Parted  three  strands  24"  from  pin. 


No.  6895, 
Coil  No.  2. 

Additional  sample  from  inside  end. 
Tested  wet. 

Contraction  due  to  >retting,  G".70  in  6  feet. 
Actual  gauged  length  when  tested,  5  feet  5".3. 


Applied  loads. 

In  ganged  length. 

Remarks. 

T«*--     ''"inT"" 

Elongation. 

Set. 

Poundt. 
0 
50 
100 
150 
200 

250 
300 
350 
400 
450 
500 
526 

Poundt. 

Inchet. 

0. 

7.82 
9.70 
10.90 
11.73 

Inehtt. 
0. 

Load  released  and  new  stroke  of  ^laton  of  test- 
ing machine  taken. 

12.42 
12.90 
13. 42 
13.81 
14.  24 
14.80 



Tensile  strength. 



Parted  three  strands  30"  from  pin. 
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8H0T  LINB8. 


Additional  Samplbs  taebk  fbom  Outside  £nd  of  Coil  l^o.  2 

Six  Wbeks  Later. 

No.  7042. 
Length  tested,  4  feet. 

Time  making  test,  one  minute  twenty  Heconds. 
Tensile  strength,  552  pounds. 
Parted  two  strands  at  the  middle. 


Ko.  7044. 
Length  tested,  6  feet. 

Time  making  test,  one  minute  fifty-three  secondfl. 
Tensile  strength,  508  pounds. 
Parted  two  strands  24"  from  pin. 


No.  7045. 
Length  tested  6  feet. 

Time  making  test,  one  minute  twenty  seconds. 
Tensile  strength,  492  pounds. 
Parted  two  strands  22'^  from  pin. 


MATHASB'S  PLOATDTG  B0PB8. 


BRAIDED  COTTON  ROPES  WJTU  CORK  CORE,    ENDS  SECURED  TO  PINS 
IN  THE  TESTING  MACHINE, 


Naof 
test. 

DUuneten. 

Strands. 

Threads 

per 
strand. 

Length 
tested. 

Tensile 
streugth. 

Parted. 

Out- 
side. 

Cork 
core. 

Time. 

7049 
7050 
7061 
7052 

Inch, 
.32 
.46 
.68 
.80 

Inch, 
.21 
.90 
.34 
.60 

12 
12 
12 
12 

4 
6 
0 
12 

Feet. 

4 
4 
4 
4 

MiM. 

8 
8 
2 
8 

Sees. 
35 
10 
60 
66 

Pounds. 

813 

706 

862 

1.465 

At  the  pin. 
Do. 

Do. 

MANILA  ROPE. 

Tensile  Test  op  Manila  Rope  Used  in  Arsenal  Foundry  Jib 

Crane. 

Sample  prepared  with  eye-splices  for  securing  to  the  testing  machine- 


7S' 


42' 


Diameter  of  rope,  1''.6. 

Circumference  of  rope,  4|". 

Three  strands  of  55  threads  each. 

Total  number  of  threads,  165. 

Lay,  one  turn  in  4J''. 

Splices  wet  before  testing. 

Tensile  strength,  19,850  pounds =120  pounds  per  thread. 

Parted  one  strand  at  the  splice. 


No.  of 

t«6t. 

7047 
7048 

1 

Diain 
eter. 

Inchet. 
A 

Cireiiin. 
ference. 

Strands. 

Threads 

per 
strand. 

Lay. 

one 

tarn  In. 

Length 
tested. 

lime. 

Tensile 
ritrenj^h. 

Parted. 

Inehei. 
1| 

2| 

8 
3 

7 
17 

Inchet. 
2f 

Feet. 

4 

4 

Mini. 
3 

6 

Sees. 
12 

80 

Pound*. 
2,560 

5,720 

1  strand  7" 
Arom  pin. 

1  strand  at 
pin. 

: 
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BUBBBB  BUFFBB& 


C0MPEE8SI0V  OF  BUBBBS  BVFFEB8L 
No.  6506. 

BuFFEB  Branded:    '^Kewton  Bubbkb  Oo.  Faotobt,  Kbwton 
Uppbb  Falls,  Mass." 


Bolerss 


Weight,  10  poands  4f  oances.    Temperature,  70^  F. 


Applied 
iMds. 


Height. 


Compree- 


8et 


Banuurks. 


Poundt, 
S,000 
10,000 
20,000 

5,000 
10.000 
20,000 

5,000 
10,000 
20,000 


IncKe9. 

4.77 
8.79 
1.76 

4.46 
8.83 
8.67 

4.40 
8.21 
2.68 


Inclut. 
1.27 
2.25 
3.28 

L58 
2.71 
8.87 

1.64 
2.83 
3.41 


.01 
.08 
.00 


.U 


.13 


Buffer  removed  firom  tostinfc  raAchine  nnd  expoeed  to  sero  tempentnre  while  packed  in 
snow  and  lalt  for  a  period  of  1^  hours.    The  tent  theo  renuined. 


0 

5,000 
10,000 
20,000 


6.92 
4.42 
8.23 
2.61 


1.61 
2.81 
8.43 


.12 


.15 


Seam  opened  in  cylindrical  aurfaee. 


Again  removed  fh>m  the  testing  machine  and  paoked  in  anew  and  aalt,  where  it  remained  a 
period  of  16  hours.    Minimum  temperature,  Ib^V, 

0 

5,000 
10,000 
20,000 


BUBBEB      BUFFBBS     6"  X  6"     BRANDED      "  NEWTON     BUBBBB     OO. 

Factoey,   Newton   Upper   Falls,   Mass." 


No.  of 
test. 

5,000  pounds  load. 

10,000  pounds  load. 

20,000  ponntis  load. 

Compres- 
sion. 

Set. 

Compres- 
sion. 

Set 

Compres- 
sion. 

Set. 

6507 
6608 
6609 
6510 
6511 
6518 
6618 

Inche9. 
1.29 
1.31 
1.29 
1.38 
1.82 
1.84 
1.88 

.01 
.02 
.03 
.02 
.02 
.02 
.02 

IneKu. 
2.21 
2.26 
2.25 
2.84 
2.29 
2.32 
2.27 

IneK 
.08 
.05 
.06 
.04 
.04 
.05 
.05 

Inehm. 
3.18 
.S.23 
8.27 
3.31 
8.29 
3.30 
8.28 

Ineh, 
.09 
.08 
.10 
.11 
.08 
.08 
.10 

wi  run   ijiiurn. 
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COTTOV  CLOTH. 

Tensile  Tests  op  Cotton  Cloth  pob  Tabgbts. 

Samples  2^'  wide  each^  12'^  long  between  jaws  of  testing  machine. 
Picks  per  inch,  jj^^^^ 


No.  of 
test. 

Sample  tested. 

Tenaila 
•trength. 

e.900 
8.310 

Warp 

00 
IOC 

Tilllnir 

640 


PRIVATE   TtSTS. 


TESTS  MADE  FOE    PBIVATE    PARTIES   DURING    THE    FISCAL    YEAR 

ENDED  JUNE  30,  1894. 


Date. 


Material. 


For  whom  tested. 


Name. 


City. 


State. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1804. 
Jan... 


Copper  wire 

Steel  tubing 

Chain 

Steel  tabing  and 
plate. 

Wrought-iron  bars 

Sandstone 

Concrete  cubes  . . . 

Sandstone 

Dynamometer 

Sandstone 

Steel  tubing 

Manhole  covers 
and  catch-basin 
frame. 

Steel  rails 

Bricks 

Cement  and  con- 
crete. 

Aluminumbronse . 

Cotton  ropes 

Steel  rails 

Copper  tubing 

Cast  iron 

Cast  iron  and  brass 

Steel  rails 

Marble 

Leather  belt 

Cast  iron 

do 

Brass  snd  brouse 

Riveted  Joint.... 


Chas .  R.  Fletcher 

Pope  Manufacturing  Co 

Thomson  Electric  Welding  Co. 
Pope  Manufacturing  Co 


Rhode  Island  Locomotive  Works . . . 

James  &.  Marra 

Robert  L.  Harris 

New  England  Brownstone  Co 

W.  Sc  S.  Hydraulic  Machine  Works. 

Chas.  M.  Cassell 

Pope  Manufacturing  Co 

City  of  Boston 


Steel  rails 

Steel  tubing 

Cast  iron 

Steel  wire  rope — 

do 

Steelrails 

Hydraulic  gauge. . 
Boiler  tubes 


Cast  iron 

Steel  plate 

Granite 

Wrought-lron  bar. 

Tubing 

Steel  raUs 

Belting 

Riveted  Joints 

Manhole  covers.. 

Steel  plate 

Steel  bars 

Steel  wire  rope... 

Bnsh  hammer 

Bricks 

Steel  rails 

Wrought  iron 

Steel  bars 

Steel  plate 

Granite 

Freight  car  bol- 
sters. 

Wrought-iron 
plate. 

Copper  cylinder.. 

Castiron 

Granite 


Cotton  driUings 
Manhole  covers... 

Chain 

Steel  wire  rope.. 
Linen  shot  lines 


West  End  Street  Railway  Co  . 

S.  Edwin  Tobey 

Robert  L.  Harris 


Pope  Manufacturing  Co 
-  V.  Dean 


Waldo  &Stont 

Arthur  A.  Brigham 

The  Johnson  CoiiipHiiy , 

F.  W.Dean \ 

....do 

Ludlow  Yalve  Mtinuluetnring  Co  . . 

The  Johnson  Company 

Loring  &,  Phipps .* , 

Leland  Tanning  Co 

City  of  Boston 

Armington  Sc  Sims  Kugine  Co 

Deoxidized  Bronxe  anu  M<'tnl  Co  . . 
The  Safety  Car  Henting  and  Light- 
ing Co. 
The  Johnson  Company 
Pope  "" — ' — ' — J--/. 
F.W 

C.  U.  Cotting 

Whittier  Machine  Co 

Thomson  Electric  Welding  Co 

American  Steam  Gauge  Co 

The  Coles  Flue    Expander    and 

Beader  Ca 

GoldingCo 

Geo.  H.  Lloyd 

JohnM.Elfolk 

Rhode  Island  Locomotive  Works .. . 

H.W.Smith 

Thomson  Electric  Welding  Co 

Main  Inciting  Co 

Schenectady  Locomotive  Works 

City  of  Boston 

D.  H.  Andrews 

Howe,  Brown  &  Co.,  Limited 

C.  U.  Cottinff , 

Hawk  ridge  Bros 

F.L.  Whlte&Co 

The  Johnson  Company 

Morrison,  Col  well  &.  Vniic  — 
Pennsylvania  Railroad  Co 

D.  H.  Andrews 

The  McDonald  Stone  and  Mach  inc  Co 
Freight  Car  Eqaipment  Co 


Hartford  Steam  Boiler  Inspection 
and  Insurance  Co. 

Leonard  Smokeless  Powder  Co 

City  of  Boston 

Diamond  Bine  Granite  Co 


Pepperrell  Manufacturing  Co  . 

Mecnanics  Iron  Foundry 

Lebanon  Chain  Works 

Elcock  6c  Sons 

M.F.Whiton  &  Co 


Boston. 
....do. 
....do. 
....do. 


Mass. 
Mass. 
Mass. 
Mass. 


R.L 

Mass. 

Pa. 


Providence  . . 
SnringfleUl  . 
wllkeRbarre . 

Cromwell !  Conn. 

New  York -N.Y. 

Norfolk Va. 

Boston !  Mass. 

, — do '  Mass. 


.do. 
.do. 


.1  Mass. 


Wilkesbarre '  Pa. 


Bridgeport. . 

Boston 

Johnstown.. 

Boston 

do 

Troy 

Johnstown  . 

Boston 

.....do 

do 

Providence 
Bridgeport  . 
New  York . . 

• 
Johnstown.. 
Hartford.... 

Boston 

do 

....do 

Lynn 

Boston 

Hartford.... 


Boston 

do 

Freeport 

Providence . . 
SomerviUe . . . 

Lynn 

Boston 

Schenectady . 

Boston 

do 

do 

do 

do 

do 

Johnstown... 

Troy 

Altoona 

Boston 

Cambridge. . . 
St.  Louis  . . . . 


Boston. 


New  York. 

Boston 

Augusta..., 


Boston 

.....do 

Lebanon 

Wwit  Quinoy. 
Boston 


*  Conn. 
Mass. 
Pa. 
Mass. 
Mass. 
N.Y. 
Pa. 
Mass. 
Mass. 
Mass. 
R.L 
Conn. 
N.Y. 

Pa. 

Conn. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Conn. 

Mass. 

Mass. 

Me. 

R.L 

Mass. 

Mass. 

Mass. 

N.Y. 

Mass. 

Mass. 

Mass. 

Mass. 

Mans. 

Mass. 

Pa. 

N.Y. 

Pa. 

Mass. 

Mass. 

Mo. 

Mass. 

N.Y. 
Mass. 
G«. 

Mass. 


Pa. 

Mass. 

Mass. 


JfKlVATJfi    TJiiBrO. 


O^l 


TESTS  MADE    FOB    PRIVATE    PIETIES    DURING    THE   FISCAL    YEAR 
ENDED  JUNE  SO,  i55rf— Continued. 


Date. 


1804. 
Jan.... 


Feb.. 


Mar. 


Apr  . 


May. 


June. 


MateriaL 


Wroaght-iron 
plate. 

Suidstone 

Granite 

Bricka 

Paving  bricks... - 

Bricks 

Steel  plate 


do 

Steel  plato   and 

stay  Dolts. 
Steam  gauges  . . . . 

Plate  Iron 

Brick 

...do 

Safety  shackle... 

Chain 

Steel  wire  rope — 
Robber  belting... 
Wrought  iron..... 

Chain 

Bricks 

Steel  ban 

do 

Woodnoid 

Cotton  belting 

Bronise  joint 

Steel  casting 

Steel  wire , 


Chain,  and  ohidn 

iron. 

Paving  brick 

Steel  plates 

Linen  shot  lines 

Steel  bars 

Tierods 

Steel  bare 

Chain,  and  chidn 

iron. 

Shelf  support 

Rubber  bt'lting... 

Steel  angles 

Chain 

Bricks 

Paving  bricks 


do 

Chain 

Sandstone . . 
Steel  plates. 
Steel  plate.. 

Steel  roil 

Steel  bar 


For  whom  tested. 


Fame. 


Hartford  Steam  Boiler  Inspection 

and  Insurance  Co. 

Shaler  &,  Hall  QuarxyCo 

P.  Copeland  &  Co 

Alumina  Shale  Brick  Co 

Jamestown  Shale  Paving  Brick  Co. . 

Portland  Stone  Co 

Hartford  Steam  Boiler  Inspection 

and  Insurance  Co. 

Wilson 

Co 


Stone,  CarpentOT  Sl  'S 
Fltohburg  Railroad  ( 


Star  Brass  Manufacturing  Oo , 

Houghton  iL  Richards 

Getmnann  Broe.  Brick  Co 

Dakota  Land  and  Colonisation  Co. . . 

James  B.  Miller 

Bradlee^  Co 

J.  A.  Roebling*s  Sons  Co 

Revere  Rubber  Co 

Bradlee  &  Co 

Lebanon  Chain  Works , 

Boston  Building  Material  Co 

American  Pn^eotile  Co 

Simonds  Rolling  Machinery  Co 

Hygienic  ReArigerator  Co , 

Revere  Rubber  Co 

Waldo  Foundry  Co 

Bath  Iron  Works,  Limitwl 

Washburn   8l   Moen  Manufactur- 


ing Co. 

tradleed 


it,  Co. 


Savage  Fire  Brick  Co 

Edward  Kendall  6l  Sons 

M.F.WhIton&Co 

Simonds  Rolling  Machine  Co. 
West  End  Street  Ivuil way  Co. 

Leon  Dion 

Bradlee  dt  Co 


Sneed  &  Co.  Iron  Works 

Revere  Rubber  Co , 

A.H.Howland 

Berlin  Iron  Bridye  Co 

Bay  State  Brick  Co 

Somers  &  Johnsonburg  Manufao- 
turinff  Co. 

Board  of  Public  Works 

J.B.Carr  &  Co 

C.F.Parker 

Metropolitan  Sewerage  Commission . 

P.  H.Dudley 

do 

Bethlehem  Iron  Co , 


City. 


Boston.. 


Portland.... 
Richmond  .. 
Bradford.... 
Jamestowu  . 

Chicago 

Hartford    .. 


Providence . 
Boston 


do 

...do 

Gladbrook.... 
New  Yoik.... 

Rockland 

Philadelphia. 

Trenton 

Boston 

Philadelphia. 

Lebanon , 

Boston , 

Lynn 

Fitchburg  ... 

Boston , 

....do 

New  York.... 

Bath 

Worcester . . . , 


Philadelphia. 


Keystone  Junction 
Cambridgeport 

Boston 

Fitchburg 

Boston 

do 

Philadelphia... 


Louisville  .. 

Boston 

do 

East  Berlin. 

Boston 

.....do 


Jamestown  . 
WaUawaila '. 


Boston. 

New  York 

...do 

South  Bethlehem. 


State. 


Conn. 
Va, 
Pa. 
N.T. 

ni. 

Conn. 

R.I. 
Mass. 

Mass. 

Masii. 

Iowa. 

N.  Y. 

Me. 

Pa. 

N.J. 

Mass. 

Pa. 

Pa. 

Mass. 

Mass. 

Mass. 

Mass. 

Mans. 

N.  Y. 

Me. 

Mass. 

Pa. 

Pa. 


Mass. 

Mass. 


Pa. 

Ky. 

Mass. 

Mass. 

Conn. 

Mass. 


N.  Y. 

N.Y. 

Wa^'h. 

Mass. 

N.Y. 

N.Y. 

Pa. 


H.  Ex.  92 41 


INDEX. 


Analyses,  ohemloal;  P*8^ 

Cast-iron  mortar  bodies 160 

Castiron,  Watertown  Arsenal 250 

Pigirons 251 

Receivers  of  rifles 207,208 

Bifle-barrelsteel 168-171,176,180-182,187,189,192,196,199,201 

Steel  carriage  castings 617 

Steel  castings  for  truck- wheel  plate 221 

Steel  gan  forcings 617 

Steel  mnsio  wire 322 

Stones,  bricks,  and  cement 428,429 

Axles,  railway.    (i9ee  Railroad  material.) 355 

Blocks,  tackle,  100-ton,  proof  test 477 

Blnestone,  North  Biver 414 

Brass: 

Cartridge  metal 268 

Console 265,266 

Bricks.    {See  BuUding  material. ) 

BroDze 270 

Cartridge  metal 268 

Cylinder  head,  spring-return  carriage 269 

Sabot,  3-inch  Eureka  shell 267 

Building  material,  natural  stones  and  bricks 373 

Bricks,  building,  compression  tests : 

Absorption  of  water ' 448 

Adair,  R.  H.,  Fort  Smith,  Ark 463 

Albany  Falls,  Idaho 466 

Becker,  Pet^,  Belle  Plaine,  Minn 459 

Boyd  Bros.,  press,  Wyoming 465 

Brooke  Terra  Cotta  Company,  Lazearville,  W.  Ya 446 

Bushnell  Pressed  Brick  Company,  BushnelL  HI 457 

Chicago  Hydraulic  Press  Brick  Company,  Chicago,  111 442 

Bangs  &  Wiest,  Blakely,  Minn 459 

Denny  Clay  Company,  Washington 467 

Eastern  face  bricks,  hard  burnt 439,440 

Two  bricks  together i 440 

Three  brieks  together 440 

Four  bricks  together 441 

Five  brick»  together 441 

Half  bricks 441 

Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa 444 

Everett  Electric  Brick  Company,  Washington 467 

Facing,  Utah 465 

Fernandino  Brick  Company,  Florida 456 

Findlay  Hydraulic  Press  Brick  Company,  Findlay,  Ohio 444 

Fort  Dodge  Clay  Works,  Iowa 462 

Golden  Pressed  and  Fire  Brick  Company,  Denver,  Colo 464 

Goulet,F.X,,  Staples,  Minn 459,460 

Hatheggen,  Fred,  Minnesota 459 

Hess  &Moog,  St.  Cloud,  Minn 459 

Holman,  J.  C,  &  Bro..  Sargents  Bluff,  Iowa 462 

Hydraulie  Press  Brick  Company,  St.  Louis,  Mo 442 

Kelley  Brick  and  Tile  Company,  Minneapolis,  Minn 446 

Lind,  John,  &  Co.,  Minnesota 459,460 

Lundgren  Bros.,  Minnesota 469 

Mather  Brick  Company,  Mankato,  Minn 447 

648 


644  INDEX. 

BnildiDg  material,  natural  stones  and  bricks — Continued.  PaCB> 
Bricks,  buildinff,  compression  tests — Continued. 

Mather,  O.  K.,  Pelican  Rapids,  Minn 469 

McKay,  J.  A.,  Alexandria.  Minn 469,460 

Mueller^  M.,  Stillwater,  Minn 469,460 

Muscatine  Terra  Cotta  Lumber  Company,  Iowa 462 

Northern  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn 443 

Ochs,  A.C.,  Springfield,  Minn 459 

Omaha  Hydraulic  Press  Brick  Company,  Omaha,  Nebr 443 

Philadelphia  and  Boston  Faoe  Brick  Company,  Boston,  Mass 446 

Pressed  red  brick,  Minnesota 469 

Puget  Sound  Brick,  Tile,  and  Tern  Cotta  Company,  Seattle,  Wash.  467 

Sherman,  C.  A.,  Spokane,  Wash 467 

Slop  brick,  burned  clay,  Florida 456 

St.  Louis  Biver  Slate  Brick  Company,  Minnesota 459 

Swedish " 468 

Vitrified  brick,  lUinois 457 

Walker,  Geo.  T.,  &  Co.,  Chatsworth,  111 467 

Bricks,  fire: 

Adair,  E.H.,  Fort  Smith,  Ark 463 

Anfderlinde,  Fred,  New  Ulm,  Minn 459 

Denny  Clay  Company,  Washington 467 

Japanese 468 

Louisville  Fire  Brick  Works,  Louisville,  Ky 458 

Swedish 468 

UticaFire  Brick  Company,  Illinois ,  467 

Bricks,  paving: 

Adair,  R.  H.,  Fort  Smith,  Ark 463 

Davenport  Pa  vine  Brick  and  Tile  Company,  Iowa 462 

Franklin  Paving  Brick  Company,  Franklin,  Pa .• 447 

Holman,  J.  C,  &  Bro.,  Sargents  Bluff,  Iowa 462 

Hydraulic  Press  Brick  Company,  St.  Louis^  Mo 442 

Muscatine  Terra  Cotta  Lumber  Company,  Iowa 462 

Peoria  Paving  Block  Company,  Peona,  111 467 

Half  bricks,  fragments  after  transverse  tests : 

Chicago  Hydraulic  Press  Brick  Company,  Chicago,  HI 443 

Eastern  Hydraulic  Press  Brick  Company.  Philadelphia,  Pa 445 

Hydraulic  Press  Brick  Company,  St.  Louis,  Mo 442 

Northern  Hydraulic  Press  Brick  Company.  Minneapolis,  Minn 444 

Omaha  Hydraulic  Press  Brick  Company,  Omaha,  Nebr 443 

Phiiadelphia  and  Boston  Faoe  Brick  Company,  Boston,  Mass 446 

Bricks,  shearing  tests : 

Chicago  Hydraulic  Press  Brick  Company,  Chicago,  ILL 465 

Eastern  Hydraulic  Press  Bri ck  Company,  Philadelphia,  Pa 466 

Hydraulic  Press  Brick  Company,  St,  Louis,  Mo 455 

Northern  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn 455 

Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass 456 

Bricks,  transverse  tests : 

Chicago  Hydraulic  Press  Brick  Company,  Chicago,  HI 450 

Eastern  H y draulic  Press  Brick  Company,  Philadelphia,  Pa 461 

Hydraulic  Press  Brick  Company,  St.  Louis,  Mo 460 

Northern  Hydraulic  Press  Brick  Company.  Minneapolis,  Minn 450 

Omaha  Hydraulic  Press  Brick  Company,  Omaha,  Nebr 461 

Philadelphia  and  Boston  Faoe  Brick  Company,  Boston,  Mass 461 

Stones,  natural: 

Remarks 376 

Chemical  analyses 428,429 

Expansion  and  contraction  in  hot  and  oold  baths 433 

General  description 376 

Stones,  natural,  compression  tests : 

Calcite,  Idaho 466 

Fire  stone,  Johnson  County,  Iowa '  461 

Granite — 

Brandford,  Conn 38t 

Milford,Ma88 387 

Milford  pink,  Massachusetts 387 

Ortonville,  Minn 460 

Pigeon  Hill,  Mass 888 

Snoqualmie  district,  Wash 467 

Troy,N.  H 387 


A£1XyjSi,^k« 


Stones,  nataral,  oompression  teste — Continaed.  Pag«. 

GypsDin,  Port  Dodge,  Iowa 461 

Jasper,  8.  Dak 463 

Lava  stoneyColorado 464 

Lime  rock,  Florida 456 

Limestone— 

Batesville,  Ark 463 

Cedar  Valley,  Iowa 461 

Crowley's  mottled,  Iowa 461 

Hntcherson  blue,  Iowa 461 

Iowa  State  Quarry,  Iowa 461 

Johnson  County,  Iowa 461 

Kasota  pink,  Easot^K  Minn 460 

Mount  Vernon,  Ky 888 

Oolitic,  Kentucky 458 

Marble— 

Cherokee,  Ga 888 

Creole.  Ga 888 

Etowah,  Ga 388 

Faribault,  Minn 460 

Kennesaw,  Ga 888 

Marble  Hill,  Ga : 887 

Boche  Harbor,  San  Juan  County,  Wash 467 

SnoQualmie  districts  Wash 467 

Tuokahoe,  N.  Y 887 

Qaartzite,  Luveme,  Minn 460 

Bubble  rock,  Stone  City,  Iowa 461 

Sandstone^ 

Black  Hills,  S.  Dak 468 

CarreyYille,  Ky 458 

Chuckanut,  Wash 389 

Cooper,  Greg 889 

Duluth,  Minn 460 

Evans  quarry,  S.  Dak 463 

Frontinao,  Minn 460 

Kibbe,  Longmeadow,  Mass. 387 

Lem  Creek,  S.  Dak 468 

MaDkato,Minn 460 

Mantorville,  Minn 460 

Maynard,  Longmeadow,  Mass 887 

Mount  Lookout,  S.  Dak 468 

Olympia,  Oreg 889 

Pocatello,  Idaho 466 

Worcester,  Mass 887 

Shale,  Batesville,  Ark 468 

Shell  rock,  Florida 456 

Volcanic  stone,  Bear  Lake,  Idaho 466 

Stones,  natural,  compressive  elastic  properties; 

Bluestone,  North  Biver,  N.  Y 414 

Granite— 

Brandford,  Conn 898 

Milford,  Mass 895,396 

Milford  pink,  Massachusetts 399 

Pigeon  Hill,  Mass 400 

Troy,N.  H 897 

Limestone, Mount  Vemon,Ey 411,418 

Marble— 

Cherokee,  Ga 402 

Creole,  Ga 401 

Etowah,  Ga 408 

Kennesaw,  Ga 406 

Marble  HilLGa 406 

Tuckahoe^N.Y 406,410 

Sandstone- 
Cooper,  Oreg 416 

Kibbe,  Longmeadow,  Mass 418 

Maynard,  Longmeadow,  Mass 416 

Worcester,  Mass 420 


t)4e5  INDEX. 

stones,  natnral,  Bheariiur  teste:  Pace- 
Limestone,  Mount  vemoni  Ey ••••         427 

Granite — 

Brandford.  Conn 426 

Milford,Mae8 : 426 

Hilford  pink,  Maesaoliasette 426 

Pigeon  Hill,  Mass 426 

Troy,  N.  H 426 

Marble— 

•      Cherokee.  Ga 427 

Creole,  Gfa 427 

Etowah,  Ga 427 

Kennesaw,  Ga 427 

Marble  Hill.  Ga 426 

Tnokahoe,  N.  Y 426 

Sandstone — 

Chuokannt,  Wash 427 

Cooper,  Oreg 427 

Eibbe,  Longmeadow^  Mass 426 

Maynard,  Longmeadow,  Mass 426 

Worcester,  Maes 426 

Stones,  natural,  transyeiBe  tests: 
Qx»nite — 

Milford  pink,  Massaohnsetts 424 

Pigeon  Hill,  Mass 424 

Stones,  natural,  general  tabulation 480-432 

Caloite,  Idaho 466 

Cast  iron : 

Pig  iron 261 

Chemical  analyses 251 

Watertown  Arsenal — 

Chemical  analyses 250 

Furnace  charges 247 

Tension  tests 250 

Chain  cable,  shackles,  and  swiyels 253 

Cable,  United  States  Navy  Department • 257 

Cable,  United  States  Light-House  Department 255 

Sbackles,  United  States  Light-House  Department 256 

Swivels,  United  States  Light-House  Department 256 

Chain  iron,  United  States  Navy  Department  •••• 268 

Chains,  15-inch  gun  lift,  proof  stress • 259 

Coppers  for  pressure  gauges: 

Tables  for  gauge  Vtr  B<iuar<^  u&ol^  ft^^ft 273 

Tables  for  gauge  iV  square  inch  area 275,277 

Cotton  cloth 639 

Endurance  of  rotating  shafts — Gautier  steel 501 

Kemarks 503 

Chemical  analyses •• 483 

Steel  of  0.161  per  cent  carbon 507--519 

0.172  per  cent  carbon 620-529 

0.341  per  cent  carbon 530-540 

0.552  per  cent  carbon 541-550 

0.733  per  cent  carbon 561-560 

0.824  per  cent  carbon 561-568 

1.094  per  eent  oarbon 569-576 

Summarized  tabulation • 577 

Compression  specimens  from  ruptured  shafts  ..•• 618-616 

Tension  specimens  from  ruptured  shafts — 

Solid  specimens.... 484,500 

Annular  specimens — 

Shafts  0.161  per  cent  carbon 579-592 

0.172  per  cent  carbon 593-608 

0.341  per  oent  carbon 609,610 

Tabulation 611 

Record  of  endurance  shafts  and  annular  tension  speoimens 606 

Fire  stone,  Iowa 461 

Frictional  resistance : 

Steel  ring  on  wrought-iron  tube •••         S87 

Granite.    {£Se  Building  material.) 


INDEX.  647 

Gnnspeoimena:  Thg&. 

8-inofa  steel  B.L.  rifles 15 

Jftokets 39,33 

No.  28 27 

No.  28 31 

No.  28 35 

Tabes 19-22 

No.  25 17 

No.  28 23 

No.  29 25 

Tabulation 87 

lO-inch  steel  B.L.  rifles 39 

Jackets 65-72,77,81 

No.  8 73 

No.  9 75 

No.  12 79 

No.  14 83 

No.  15 85 

Tubes 41-50,61-64 

No.  11 51 

No.  12 53 

No.  13 55 

No.  14 157 

No.  15 69 

Tabulation 87 

12-iBch  steel  B.  L.  rifles 89 

Jackets 101-104 

Tubes 93-100 

No.  15 91 

12-iiiob  B.  L.  rifled  mortals 105 

Cast-iron  bodies — 

No.  31 106 

No.  83 Ill 

No.  34 116 

No.  37 121 

No.  38 126 

No.  39 131 

No.  40 136 

No.  41 141 

No.  42 146 

No.  43 156 

Chemical  composition 160 

Diagrams  of  tests  and  composition 165 

Tabulations  of  tests 161,163 

Oypsumi  Fort  Dodge,  Iowa 461 

Helical  springs 283 

Hydrostatic  tests  of  8-inoh  tube  section 291 

Hemarks 293 

Exterior  pressure  idone 298,299 

Exterior  pressure  and  longitudinal  compression  combined 805, 306 

Exterior  pressure  and  longitudinal  tension  oombined 302 

Interior  and  exterior  pressure  combined 300 

Interior  and  exterior  pressure  and  longitudinal  compression  combined. .  306 

Interior  and  exterior  pressure  and  longitudinal  tension  combined 303 

Interior  pressure  and  longitudinal  compression  combined • 304, 305 

Interior  pressure  and  longitudinal  tension  combined 301 

Summary  of  results 308-310 

Jasper,  S.  Dak 463 

Lava  stone,  Colorado 464 

Lime  rock,  Florida 456 

Limestone.    (See  Building  material.) 
Marble.    (See  Building  materiaL) 
Mnsio  wire.    (See  Wire.) 

Pig  irons 261 

Private  tests 640 

Quartzite,  Lnverne,Minn 460 

Kailroad  material : 

Axles  broken  in  service 356-362 

Axle,  new,  open  hearth 363 

Track  experiments 365 

Diagrams  and  remarks 367 
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BeceiverB  of  rifles,  steel 205 

Tabulation 220 

Bifle-barrelsteel,  90  caliber 107-203 

Annealed  before  drilling 194 

Nickel  steel 199,200 

Swedish  steel 193 

Wood  annealed 201,202 

-      Tabulation , 204 

Eope,manila 637 

Bubber  buffers 638 

Bubble  rook,  Stone  City,  Iowa 461 

Sandstone.    (See  Building  material.) 

Shackles,  chain 266 

Shale,  BatesTille,  Ark 463 

Shell  rock,  Florida 456 

Shot  lines 619 

Linen,  laid,  new 6S2-636 

Linen,  laid,  retests 621-632 

Maynard  floating  ropes 636 

Shrapnel,  3.2-inoh 279 

Springs,  helical,  7-inoh  mortar  carriage 283 

Steel  bars: 

Elastic  limit  at  different  temperatures 811 

For  comparison  of  testing  machines 285 

Forged  bars,  Watertown  Arsenal 228-226 

Gantier  steel  flrom  endurance  shafts 481 

Chemical  analyses 483 

Tension  tests 484-dOO 

Beceirers  of  rifles 205 

Bifle  barrels,  30-oaliber 167 

Tool  steel 227 

Steel  castings,  15-inch  truck- wheel  plate 221 

Stones,  natnraL    (See  Building  material.) 

Swiyels.  chain 256 

Tackle  olocks,  100-ton,  proof  test 477 

Track  experiments.    (iSee  Bailroad  material.) 865 

Tool  steel 227 

From  Springfield  Armory 281 

From  Springfield  Armory,  annealed 232,283 

Unfinished  bars 229 

Volcanic  stone,  Bear  Lake,  Idaho 466 

Wire,  steel  musio 817 

Bemarks 819 

Chemical  composition 822 

Diameters  of  coils 828,824 

Gauges,  diameters  of 822 

Tension  tests — 

MoritzPoehlmannwire 826,844-847 

Over  wrest  pins 854 

StahlundDrahtwerkBoeslauwire 826,848-850 

Trenton  Iron  Company's  wire 826,341-348 

Washburn  and  Moen  wire 824,325,827-340 

Eyed  samples — 

Faxon^Co.,  Boston,  Mass 851,852 

Made  at  Watertown  Arsenal 353 

On  coiltt  when  received 352 

Wood  compression  tests 469 

Bemarks 471 

Iron  bark  railroad  tie  from  New  South  Wales 476 

Kentucky  woods — 

Ash,  blue 473 

Ash,  swamp 473 

Ash,  white 473 

Basswood 472 

Bay,  sweet 472 

Beech 473 

Beech,  water 473 

Birch 473 

Boxwood,  aUer 474 
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Wood  coinprrPBioii  teste — Continued.  Page- 
Kentucky  woods — Coutiiiued. 

Butternut 473 

Cedar,  red 474 

Cherry,  wild 472 

Ciunanion  wood 472 

Coffee  tree 472 

Cottonwood 474 

Cypress 474 

Elder,  box 472 

Elm,  red 473 

Elm,  slippery 473 

Elm,  white 473 

Gum 472,473 

Gum,  black 472 

Gum,  sweet 472 

Hackberry 473 

Hickory 473 

Hickory,  mocker  nut 473 

Hickory,  pig 473 

Hickory,  scaly  bark 473 

Hickory,  white 473 

Holly 472 

Iron  wood 472 

Locust,  black 472 

Locust,  honey 472 

Magnolia  ../ 472 

Maple,  rock 472 

Maple,  sliver 472 

Maple,  8u;;ar 472 

Maple,  water 472 

Manle,  white 472 

Mulberry 473 

Oak,  chestnut 473 

Oak,  chinquapin 473 

Oak,  overcup  white 473 

Oak,  post 473 

Oak,  red 473 

Oak,  scarlet 473 

Oak,  shiupjle 473 

Oak,  Spanish 473 

Oak,  swamp  white 473 

Oak,  water 473 

Oak,  white 478 

Pecan 473 

Pine,  yellow 474 

Poplar,  velhi w 472 

SaHsairas 473 

Svcamore 473 

Walnut,  black 473 

Willow 473 

Yellow  wood 472 

Palm,  cabbage,  Florida 475 

Kedwood,  California 476 
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